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I .I. • I Verlfy wouo tic q ry 2.J W°'"I" ta/II; qty .,., • SUit cKr H20 ACCUM AUTO -~ Ind 6,,11? • SUIT CKf H-20 ACC-UM ON .. 1 
~ >10. I (c« 2) I (o,:!}fo, 20se-c • -"~ NOTE: ◊2fLOWHl llghlmcyc~ SUIT CKT »20 -- ACCUM 02 flow dccr<J .O lb;\!, cri., _,,. NO DIAPHRAGM 
o( 1$ Ke? P.UPT\JR.E-0 
I 
~.;;t• SUIT CKT tf2:0 ACCUM 
0 - ~ (YES ® 0 • SUIT CKT Hl<) AC'CUM O N . -..!. (or l,) fot JO 1.c 
~ NO. I (Cit 2) l.!!j_ •SUIT CKT 
I 
NOTE: Rep.,ot ♦ .... ♦,ol Hmtt ot 
I mint.Ill: ln 10f'¥<ll♦ SUIT CKT H20 tt20 ACCUM 
0 2 flow pt~ higk -ti,n s,,,,i1dl ACCUM SOU:NO ID 
AUTO - ,! (« .!) 
h ocluotod? c« HECT CIRCUIT 
YES © 
I 0 ~ Mon-.101 H20 ~ f 4_J sun CKl H20 Wo,t• H2◊ NO remwol 
Qi>Cnllty l"c, ACCUM AUTO · • SUH CKT 1-120 
I 
ropidly? n:donclont OC~l'l'I 
~ . CENTRAl 
ACCUM ON~ I 
VIS Altlltnote Q<;;C.Vffl (°' 2) fQt 10 1«S •= cycles ou,O'llotic.otly TIMING SIGNAL o;," (Ot¢f't'W 
w:tl,in 10..,in? 
FAJlURE comfo.-1 
I ~ NO. l (O• ! I 
YfS 
sun cKT tt20 
AO:"" l!J SUIT JH EX.CH ~NOit, A ~ . DIAPHRAGM tl.1.tn,di1y &-er ON 
RUPTURED owir lime? M20 SEPARAlO~ blocked ...,;,... dump 
I 




Oft 8L0CKED od only a. 1h• w01•• 
UltlNt OUMP LINE H20 IOl'lk ~ontlly 
l.cis betn ,,.,ifi«I 
rull . s,. lffl) &. 
l!!.J . sunc"1 ~ fAJl~E OF 
I 
URINE OVW ECS H20 ACCUM CENfJ;AI. TIMING OUMP NOT 
AUTO • ! {01' !,) 'SIGNAL TO NO. 1 
© 
DRAWING 31 I I (0, 2) H,0 
ACCUM 
CONYQ.Olt.ER 
I ~ ~ SUIT HT EXCH 
l!!J Suil kl c->1cfi 
mV1JI be ~u111d WAS IN 8YPASS 1110,,110\ly 1:>r fvflire 





Mm {sec) gfy NO E"XCH - off (center) 
~11,eti pron k w • Verify SUIT HT 
<4C> (39) psi?• EXCH PRIM (SEC} ~ Coolont loop ;,._ SEC 281 NO COOU.,Nt GLVvlv•~ ,.,., NO opero1Joti? CO NTltOl TO sun $v it tiemp deer? HT EXCH 
I _t t PRIM ~ ECS 271 I J!!.I Ac1lvo1e s« ECS $ECONOMY I 
I 
cool loop io cool SSIH 
1.00P 
fRIM G LY SEC G LY 1>Jil ht t)(ch ACTIVATION 
DISCK PfltSS DtSCH PRESS 
low ,_ 
I 1 I CO¼por' pr- NO 2 lcJW FAILURE ;,,d Ck C 02 obsorbet" 
I inc:1>7. 111m tt9? '" 
YlS • Posi1ion CO2 conbter divwto,, vlv l>ondle 
I 
clte,;,ot•ly 10 A end i 
lo obtoin stobiliud 
l!J Pv19e C ◊2 sensor CO2 pp t«Jd;rg, • Cho••~ o.onl,1e, wilt! 
• DlitECT Oz vl..- -
~ CO2 1'P nttv,.._ 
highoe$t CO2 tcodlng 
I 
~ t:!~CW) '°' !NO vts YfS ·~ high? C02 PPdKt ? 
CO2 PP ~till liis,h? NO NO 
YES 0 
I ..!..J • Chonee olh4ir ~ Hi;fi CO2 ff' ~ EXPENDED Oit. 6 1co2 , P CO2 filter 
·$ENSO. FAll.~E C<I....,. by ;to;non1 CO2 PP high? NO 
FAULTY CO2 
CO2 neor senior ffi' FIL-TER. 
Cha nge Da t e ________ _ 
REMARKS 
0 A11tumo, SUI't FLOW REL,F 
va!v41 ;, OFF. 
0 &ckup Cot iapu ohou.ld be 
\Ind to um.fi rm CO2 PP 
1 11<,ll.-;♦t,i;,n *C<:l.>f'lc;y, 
0 Q1o1-.nti1y ven!icauon h vaUd ..,,,_, , i.! ~ now :rale h 
< Q,H lb/br befon, tut. 
0 OpendO!I. 111 wi:rtO•d by 02, FLOW bdk:uor pcggilla bi.gh 
with1!'1 • ten mlaute period. 
G) Opcrar,OC'I cl NO. I (or 2) f1i0 
ac.cumutatol' n,.ay lltlll b♦ 
pou1ble. Thi• ean be v•rW,••I 
by plaeuig HzO.ACCUM l 10 .. 
ZI Y-1.lvc- to l,.1.J'_N for 10 UC a nd 
tbcn OFF !'lotin.j II blth 0i 
n"""' white valve f• in MAN 
pOsit~Qtl, 
© Jf .a r.apl.d 1nct-•lltll h, W&•W w-.ucr quantity h: noted r •l<ilfl.•• 
SUIT CKT l¾,O ACCUM 00 
swiich, 
0 Opeutton of l-0. I 1or 2:) Hi:0 ;,.ccumul.ator •dlt 
operable by ma.nu.el ,1em.ati.on 
of aolcr.oid. 1witeh, 
© fo the p.Ti.rouy bt e,ccbuagcr inod.c, UU, failure could be 
c.u,cd by• .motor/motor 
awikh Ml.Hu.re, 
0 Moll'IUIII COz pa.rtlU pr•-11•.u·• control c.on be accompll•hcd 
by u,c o£ D!RECT' 0t vlv-
o;i-er•tioin, or emergency Oz 







SMZA - 03-SCI 01-(2) 







1 £XCESSIVE 2 s;ne'• Cpo'liu$f QfN!rot,o,\ 
" 
l-----11,t,.;w1'EtUNG OF c0i l---.t.~,~u;;,T:;ft~O\;;W:;Rf;;;;lf~,~,:---_ :;O:;FF;----; 
FILTU • '°2 eu, d;vetl vlv • bo'ihlc:tf-) 
• Divert 11_. flwo11d, ieized fihet 
momen1erlly when ,eploe..,~1 
of Of'<l"'Otionol Ober ft. roquh•d. 
• lb C'7 port p,-eu ind oi filter 
r"'f)lo~nt ind 
GlYCOL I Rod prilrl out NO 2 





Ug'lt on if: YU 
~ ECS l AO '-IM OVf TfMffod ~ F , ... ~----~ 
PlllMfCSRAO 
OUT TEMP LOW 
, _.;.. _ _.,,t.:;., • ECS l .A.D PRIM NO 
r- R - redul\d:wlt h tt 
YB 
s 
s • €CS RAO N 
PU.Vi HTR - oH s~,.,> 
GI)' •vap pt._ 0111 ... 
temp >SO.W? • , • 
YES 
6 G ly p 
ope,-oti 
Gly tYV.liri"' °"' 1.-,p < o,ld air 
e¥Opp,,.. mflp,en 
< O • .li ,,. 
YES 
NO 7 Sekel redlll'IC!ont F"'-~lr.,1,w;;:: pr<1portiooi"9 
S)'SI-..,_ 
, ECS RAO FLOW 
AIJTO CON T .. 
! (ot !) 
Rod out IM9 Iner'? 
8 PRlM HTR 
CIR.CtJIT fA.11.lQE 
ECS PRIM GLY NAP 
16 1 OUT TEMP HIGH 
ECS 
17 
PRlM GLY EVAP 
OIJJ TEMP LOW 
NO 
• ECS RADMAN 
S'El-!aQ..J 
• (CS RAD FLOW 
10 • ECS RAD PWR CONT-
MAN $El MAN SEL - RAD 2 11 PRIM RAD OUT 
G ly d t,ch pl'lm press NO Gly dllffi p,S. P,N NO 
TEMPSENSOft 
il'ICI' within JO sec? incr wilhll'I 30 sec? fAILUlE 
y,s YES 
12 RAD J PANEL I RAD 2 PANEL 
,. 
• £CS RAO 
STAG"'-"TEO STAGNATED PRW.KTR - ffilM.l 
IS ., 16 v-1rr !hvw1119 by 11 ~• IIOffllOI 
reptol!l\f itep 9 oi approx rod oporotlOt'I 
201111,- £1'1._voh. • Orient SC to dl roct ,eogt1ot.d ponel ioword ·~ 1---4>1 NOTE: If Ulilur-. COl'llliwet, 1---ll>t • ECS RAD fRW, itQlotc ~eel pcnel end HTR .. .ffilt4..1 • ECS RAD FLOW AUTO 
CONT - 1 
• ECS AAD FLOW,,.,..,. 
CONT -21/!.. 
• Woit 17 .see fo, holo-
tlon vlv lo Po'Hion 
• ECS RAD f LO'I/ P'\\'R 
CONT - off (ccnt, r) 
,s~-----'.., 
PA.IM £CS RAD 1 -..!.--.i.,; Gly d i,d,. prim 
OUT TEMP HIGH r- pt-< 40 ps;l • NO 
2 Gly~pptlm 
• p,.is :nd 
Basic Date 
I PRIM GLY ~,c"",~ 
DISOt 
PRESS 20 1 
l'ow ECS YES 
16 I 
PR1M GLY fVAP 
O UT TEMP HIOH 
Wore, bo-ili"SI 
(0, 10-0.14 p£-1)? • 
NO 
• PA.IM RA.0 OUT 
TEMP INS-T FAILUltE: 
10 • Reorient SC 
r cool! n9 of bo-th 
ECS rod panels 
simulton.ow ly if 
powiblo 
• !!educe dee I 
ir pcmi:blo 
ocieot SC br rnou Ulvor- • ecs RAD FLOW 
obi♦ 11.ot reic,:;lion. Pl/t. CONT-_.rn'R. 
v,s 
l:CS rod pr;,. in 
♦to¥ de<'r? 
NO 
.,. Ch.ck ,eli,,,idQnl 
• '''" • EC$ AADFLOW 
AUTOCONl • 
,edundon1 cont 
ECS rod ten!f) 




• ECS RAD FLOW-
AUTO CONT• = 
' 
• FAILED O N 
7 • EC:S ltAD 
l'R~ tfTR - PRIM 2 
• FLOW PROPO!t 
TIO NING CONT 
FAJlllltE 
• ECSRAO 
PRIM HrR - PiW. 1 
Change Date ________ _ 
,ORM tttl•I i.w U◄? 
REMARKS 
Q OCH:~u,e-o! th•rm11.t c~n111ra.tl\1• 
involv,e,d th.el'e would ~ tim6 
to verify EC$ rad OUl U:mp 
with W.SFN u nd t•mp w,u 
drOf1pi.11g. 
G)~l~ Ope.i-At io~ on be confirmed 
,!iit-illj Aw op11r•thm by 6 
euu.ar 115 11.mp11 ror full bi r 
VII 1 1/2 an,p, f4t- llir.itl• 
elem-iintl. 
G)t•kc h • ll\l.l cit to i.vOtd 
poutbilttT o! bo1Ung gly lA 
lir.et v,lth. low !low nha • 
© MSFN cu •i.d in determining 
cJy ev-♦p opeu-tion by com-
p• r ioc Sly eve.p ten:ip in e,,ad 
1"'1!p o,,;, t, 
G)Htr fdto.u may ftOt b• 011ly 
failu.rc . Sh.11t htr, oCI tor 
ttoublethooting aftel' .ate rad 
operuina temp exhtl. 
6 Prim r♦d b.y temp• and prlm 
,gly .flow rate £com MSFN can 
•id ln detet'milling; fr1.u,cn/ 
.e:"'-,:nt.t;ed pnl. 
7 l.f C:I..Y DtsCH P.RJ.M PRESS 
;11 <,:.p p 4i, to r..o: 
~ GL Y 0'5CH PRESS 
~ LOW, 
8 uu r1ol',n P"lm n ,4 t:o t~•'"P -.,.a 
ab1,i,.r,ca of HiO boilt.-.1 to oU,ttata 
prtm , a d Ollt t•Mp. 
9 Ptil l between tY and -z, 
P¥11 Z bciw~en - Y •nd -Z 
10 ft.Ad flow blo-.kace ~•nnot. b,c 
dtUlaf11lah11d from •tat:n•it'd pu el. 
R•4uc, t liW Jc.di !,or $i.nll"}e pt.nel 
op•r11.ttcon. 
f 
Q pr;rn,.ry rAdiatot o..-tJei t.cm-
perli.tur,:, >. t10t Abnor,...1 
wli.on .u11o~iateci wiUI hJtb 
el,wt.i- i._al \oad,. ( > ZOOO watc,l . 
(i)o1,.v £:VAP PR.lM STM PRESS 
.rud)ng:, of 0. 10 .and 0. U i,•I 
corrc,poad to GL 'l EV AP 
T £MP OUT uading, o! :JS• 
♦Dd ")• Tetpectivcl.,. • 
@ Kf>•te
0
T o,pui<~ion 11:1,1,y be 
c::oi:ifhmod dudnt" fwiKl'lil\jl 
opuAt km by 6 ~un:e,nt ( 15 
•mp• for fv..11 b~t,,. v11 7 1/2 
arr.p a tor •ingle element1. 
@ P:tmary radUtor w~t tcm-
p•raturc and .ab,ecnee of ""a.tee 
boiling ur1 be u,cd to f:!Jtimue 
pdm&.ry r$di.1HOr wile! 
tcmpu,Wft., 
SM-2A-J~ 





PRIM Gl Y EVAP 
OUT ltMP HIGH 
Basic Date 
PORM t09Ml Nev u ..-n 
I 
SMZA - 03 - SCl 01-(Z) 
APOL LO OPER ATIONS HANDBOOK 
PROCEDURE 
If gly e...op out ' •"'P ECS 
reaches 60°, octlvo1• ,ec 1--1*= -1 
gfy c..-op wllfl ,adJ.otor SSR- 1 
br,,o»«t . SECONDARY lOOP 
ACTIVATION 
2 • G L't [VAP IN 
TEMP • MAN 
• RUM GlYEVAP 
IN TEMP vlv -
MIN 
I I tod Im WI 
.... lffllp >-48e;? 
NO 




3 Gt.Y EVAP 








1 • GLY EVAP 
S.TM fllESS AUTO -
,lMl:l 













13 ~ GlY EVA9 




~ (fo, '5 JCC) 
St1111 p,• lt1Cr to 
. ISp-.i wllhln I ,., 
YES 
17 
• GLY EVAP 





NO Tf: If problem 
recun , change J S2 
wiln J S3ond~p~ , 
step 13. 
ECS FROZEN 
SS.R- 2 STM OUCJ 
14 Re5eNicc evap 
• Gt Y EVAP H20 
FLOW - ON (for-
2 mi n) 
NO • t-C,-C'-"-----l yE• 
Sim p,- Inc., 10 -' 
0 P5-l? 
r NO 
IS PRIM t.VAP 
li20 CONT VL V 
FAILED CLOSED 
~"'=s➔....,•~cs- PRIM ECS ltAl) 
15 5 ~l TEMP HIGH 
26 
• GLY EVAP YES 
STM P.ltESS AUTO -
!!lilt! 
• GLY EV/41 STM 
tlESS !Nctt .. 
~0ot l♦al 
1ht,,1> 0, I 
? 
Sl!ll pr<H • 
'l7 Pt~ 11h· ♦WJP 
OVI ! ♦mp d♦c:r? 
NO 
,, 




• G LY EVAP 
STM PRESS INCR .. 
INCR (for 4$ sec:) 








IS • GlV EVAP 
STM PRESS AUTO -
AUfO 
Evop d,iu out 
<J!,CIII\ ? 
YES 
19 • ---· 
• GLY EVAt 
STM PRESS AUTO .. 
~EVAPSTM 
~ESS INClt -
lli.C! (ro, 45 Mc) 
• ~ JS2 wt1h 
J53 
NO 
• GLY EYAJ> H2:Q 
FlOW - ON (klr 
2 rnin) -
NO 









S1'M .f'RESS VLV 
20 
JS2 SE NSOfl 
fAILfD 
23 H20 CO NTR.01. 24 If H2() bolllng, 
SECTION Of GI. Y l--1>! toqolNd, oc:dvote 
EVAP TEMP CON- the see loop with 





• ,cnorm JS2 J S2 SENSOR 
COfW'IChg FAILED 
Evop l fflll) o.;t dee,? 
NO 
31 32 Mon c.vop 0:0111 GI.Y E.VAP 
TEMP CONTlOLLG: Co,11 ~P ,n p,♦u 
fAI LUltE monuo11)' {/'lot~ J? 
psi) to f!lolntoi g y 
♦YClp 0.,,1 ltMp 
bc:twec-11 45 _s,• f • 
JS • Dec,♦ese el♦e 
34 loocls 10 fflffll!'6'b, 
JAMMED STM ~op out ,emp 
fRESS CONTROL ., 
VALVE 










Chan ge Date ________ _ 
0 
RE MARKS 
Aitllr I.be. prl,n 1:.ly " ""'P Wt 
t&rnp ..-e.t.url'.I♦ 1.4 l'IOJ•mal, 
cU•e tsv• t• (li:• ueoisd1n-y 
11va.p<.1:-ator •n<:I ,;qntif\\l♦ 
trouble ,hooting. 
-\:o ~~~ 
l'N 1<;w.!> Vl.V ~ 
~ ,.,,~~ 
@ v-e• dllre. !oi- cb.anguag J S.Z 
a.-.(! ,l$3 eonn♦,i;tor.s : 
0 
• CLY EVAP lN TEMP .. 
MAN 
• CLY EVAP HzO F LOW -
oil (center-) 
• O LY EVAP ST M PRESS 
AUTO-~ 
• Cii4a¥,IJ JSl •nd JS) 
• O L Y BVAP STM -PRESS 
AUTO . A UTO 
• GLY svAP7iio FLOW • 
~ 
• GJ..Y l:VAP lN TEMP • 
AUTO 





17 Pl!M GL Y EVAP w ... . 
OUT TEMP LOW p,,m OVI 





..!J Shu1dowt1 p,lm 
I ~,. • GLY fVM STM 
PRESS AUTO -
• ~EvAP STM I PRESS 1NCR -11::KB.for 4S~ 




I l!!i STM PIIESS 
CC>:,,l:TROL Vl V 
I 
J:AJUJA,E 
I l2!1 ♦ fVAi> HlO CONT N IM v v • 
~ llvote SK tool 
loop (with rod 
byp<t»f!d} 
I& fRIM GLY 0 1$CH 
PR.ES$ HIGH l---1,/ 
>56 p$i 
" >otC ..... 9'Y+38 
' 
Gly dlKh prcu 
tO!tpOlible with hd 
9ly oo:.wm qty 1 
YES 
SM2A-03-S C 101 -(2) 





l!J. GLY F:VN STM j!:!24. 
PR!SS AUTO·~ 
• GLY EVAP SYM 
Pll;ESS INCR • INCR 
f~~WC 
s..,. pre1, inc;;,? 
YU . 
[!!JOLY EVAP 
PillM OUT U.V.P 
Ind i1>C:r to ,.£CS 
y{S 
RAO PRIM OUT 
TEMf ind? 
NO 
~ fRIM GtY 
EVAP TEMP I t-1$1 
FAILURE 
© 
~ Rl!Clo:.tivolij prim. 
•=• 
• GLY EVAP $TM 
PRESS AUTO -
~ • fVAP IN 
TtMP - &llQ 
ECS SECONDARY LOOP 
ACTIVATION s~-1 
7 • £CS RAD PRIM 
HTR - cll (tc11t1:r) 
• GLY RSY.K INvlv " 
Q..11!:i th•" ClOSE 
~• GLY'EVM IN 
11:MI' - MA9' 
• ?RIM Gl t:VAP 
IN TEMI" .,Iv· 
.!!lM 
G I)' ('Yop te.7!p ovt 
In«? 
YES 









tot1neetor J ~'2 w i lf'I 
JSJ 
Gly evop 1emp 0.,,1 
roo1tl'W;ll 
~50. S"F)? • - N O 
EJ GLY EVAP 
TEMP CONTROLtE 
FAIWRE 
l!:J Moovolly ,:;OnJ,c,1 .... 
Coo,IN.tl •~~--re• lll(MIU(I I)' 10 





PRESS IND FAll.£0 
NO ~ GI.Y EVAP 




~ Morually con• 
lfOI gfy CYop lffll' 
Olli betwe«i 3$-, "f 
by odjll$lir,g prb gly 
cvop " "'P lr1 .,,., 
NO 
0 • !.I OO<Jett 
FAILURE 
Gl Y £VAP n:MI> 
C0NTR0l.l£R & 
INST FAILURE 
"" Gl Y tVAP TEW 
CONTIOI.LER &. 
:!J.5 
Gl't' EVAP INLET 
TEMP VLV FAILURE 
IA I J.52 SENSOR - FAILURE 





01 Gt Y ACCIJN, r- QTY IND FASlfD 
i LOCALIZED 
80RlNG IN 
GLYCOL UNE BY 
11:AD HTR 
9 • fCSRAO 
PRIM tfTR .. if1. 
(,:;el'!te1) 
• PRIM ACCO.Y. 
Fill vlv - ON 
then Off -
'------.i NOTt: RSV'R IN vl-v 
.tovld be ropldly 
B a s ic Date 
f()tQ.1 2111>7· t Nt-v IJ•61 
crcd,ed cipcn 011d 1hen 
L•~':::""'~------<NO 
IO Tronsfent ccm-
dhlon covsC'd by 
inc:t in Qly oec-.iill 
9•Y Gty °"'~""" qty ;.,u-050111? 
YES 
IZ • fCS AAO 
PRIM HlR -
{orig conJ:g) 






Cb.tnging H ? i,,nd J 5 l u\• y-
p-oui't.ily eo .. ,.•~H the 1tycol 
e Vllp co,,.tro1 p-roble.m. 
Procedure iot c<W1r1a~tor 
ch,u1.ge 
• CLY EVA.P u< 'fEMP -
.MAN 
• CLY £\' AP STM PRl!S$ 
AOTO 4~ 
• 01,. Y t:VAP lltO F'T .. OW 4 
of! (o:;.w ,1«1r) 
• <:i••4'1t• 1!2 with J53 
• ca,Y £VAP J'40 TLOW 4 
~ 
• C:H,Y EVAP STM PR.E:SS 
A t.no - At.n.'O 
• GLY £VAP 1N T£MP -
AUTO 
An ••tb:natc o! gly ev• p ouc 
t lt:'l'lf> c11.111 be made in>,n •tio•m 
p.-cs• coo..,er,ion aod/Qr •ult 
u:n'lp .. s• (Ul.'lso.tiwd!; 4 \0 · 
iauitcd) 
With & CS GL Y PUMPS 4 
Of"l". GLY DISCH PlUM 
PiEss ,hw!d be I f't ♦C(l\,1111 
q,;,1.u1tlty 
Lt>e•Utcd bothns c: O'\l.ld have 
b•• rt uu.se.d by a Teduetion 1n 
11yc.ol now due to i~lh1d 
n.dlo.tor i,oh,.liQt'I y .. lv• Ol' a 
fr oxen rad io.tot" , o.- 4 1.1.iJ to 
i.ncorTctt po,itiooi.111;, ¢.( ;. 
CLY RSVR vlv ()) 
PRIM CiLY TO RAO vJY 
SUIT HT EXCJi Plt:M 
G LY vlv 
Radiator .rutrie ti0!14: can be 
dctennlned by 4 to 6 p•S drop 
lo CLY OlSClf PRIM PRESS 





tf.s I)" .... ~ ~~ 




l'Oll:M '1997•1! r,iew U •81 
,cs 
,. 1 
PRIM Gl Y ACCUM 
QTY LO'o'/ Olt 
()(CREASING 
7 OEGltAOEO 
OUT PUT O F 80TH 
GlY PUMPS 
SMZA-03-SCl 01-(2) 





• ECS RAD 
P"--"'1 1ffll'" M Hff .. off 
(cel'ller) 
• fCS Gl Y POMPS -
O FF {mO!l1ntorlly) 
G ly dhch p,-. 
<:ctnpo 1 lbl♦ for lr'ldl-
ooted gly OCCU!l'I 
qty? 
NO 
3 Verl Hll$0t 
e f<S GlY 
PUMPS - OFF 
• PRIM GLV-
ACCUM vlv M 
Off (CW) 
e! I 
• PRIM ACCUM 
Flll viv-ON 4 G LYDISCH 1------- N O PRESS SENSOl 
Gly dl$eh pr•u _t--♦LiF~Al~l~LR~E ... --.J 
18-2 2 si? • 
1P 
5 ACCVM PRIM 
6 
• ReMn to orig 
QTY IND FAILUR:E 1---t·oolyl  P""P 
• EC$ RAO ffT.S • 
o,ig «if'mg 
Cha n ge Date ________ _ 
REMARKS 
0 Norma.I r:a.nge i•~ ~-
&nsor powered  
XDUC!?:R l PR,£.S.,<;- i,b MDC-5. 
u u,., 1;tyco1 l ot.alt 1' •low 
(~s;,/brl th• leak •ourcc nuy 
be mou r•pidly det.ftcted by 
momentuUy plao;;inft t lie eiy 
~e.c:um •l• «I •Ctet ••eh 
eompon.ent i• isoi•ted, 
© Whh 1u,1.mp o!l , Jlycol d.bcb 
p r•~• •hO\l l d equ,d l /4 ac:nm-
ubtor 4-ua11dty. 
(D Use 5ly <1.i,c)I pu .. wbct1 
pump of! (m-,,101lty-) to 
,,umate 11,cc\lffl q~y ind, 
3 .Udbtor uohltion valve, lAlto. 
17 sec to po,iti.on, 
1) 1-iaH of ndl.a~OJ" beat J'Ojoe-tiOZ> 
u:pa.bihty lost , 
~ Thll ,oc011duy radU.toJ' wlU 
!teeile wile.,, ••cond.axy 
cool~.nt loop IH;U~ted. 
'1) U,c primary cool~t loop ln 
cv.&p-0r . .&tivc i:oode when 
l'eq_u.trcd !or G&.N opcr:,.ti«1. 
(;an•t:r•bH• u•c cvapor;ttor 
HtO ca,uumpdOA. 
0 With u,di,,.~u ")"•p,11.ned, 
p\lmp <i..i,ch prwu i1 a<i.toin111ly 
i p,i lower than with ncli6tou 
opontin.g. 
Q) wttb ECS Gt-Y PUMPS-OFF. 
glycol d.iH.hargo pros- should 
cqua.1 l/◄ acc:umul.&tor qua.ndty 
i."ldlutioa. 
0 De5r.&dccl &lyeol p1,Mp may b,:. 
vuif.ied by ch•eldn1 OLY 
Plt[M COLDPLA.TE fio',11' rate 
whh MSli"N, 
SM-2A-1661A V? Page _____ _ 
.L 
' PRfM GLY- ACCUM 
QTY LOW at 1--t--+f 
D£CREASJNG 




GLY ACCUM I :;:NO::_ ________ +! QTY S(NSOR 
,- FAILURE 
._, "'""' *Nl .. 
6.11'-
PIUM GL Y OISCJ1 
m:ss LOW 
B asic Date 
FORM t9tr•t ~..., lHl7 
I 
Gly dl1d! p t esi eom-
porlbl• with oc.Cl.ffl 
qi)' l.t1d? 
ht>lol-t, Nit h1 
e:,cch 
• ECS RAO l'alM 
HTR - 0t5! corofig 
• PRIM GtY TO 
RAD - .no,mol ~,h) 
• SUIT Hf EXCH 




IS lsoklte OC~/11 
♦ SUIT HT £XCH 
Al:IM GLYvlv• 
w;t!! 










PRIM GLY ACCI./M 
QTY LOH Cit 
OEcREASING 
7 DEGtAOEO 





7 Select tod 2 
• ECS AA0 MAN 
SEL- RAD3 




G LY ltAI( JN 
LINE COMMON 
TO BOTH UD 
PANEL$ 
•• PAIM GLY 
ACCUM LEAKING 
18 UNISOlA1A8lf 
lfAK I N GLYCOL 
CIRCUIT 
2 
• EC.S RAO 
PRIM HTR - ~ 
(e.,._tt r) 
• fCS GL Y PUMPS 
OFF{n\Orl!Cllltorily) 
NO 
II • PRIM G\.Y TO 
RAO .. Pt.Ill TO 
~ 
• ~IM ACCUM 
1--➔~ Fil l. vlv - ON 




l'---.i cool loop for wit ht tl(ch operotl0r1 wlifi 
tod bypcmcd 
• fCS RAD Pa!M 
HTR - PRIM l 
t--➔~ • PRJM ACCUM 
Fill vlv - ON 
3 Verlf ICMOf' 
• ECS GLY 
PUMPS - OFF 
• PRIM GlY-
ACCl,Wi vfv -
9 ♦ fCS RAO 









Gly dltdt press NO • PRIM ACCUM 
eompotibl• fo, i.ndi-
toled 9ly oeeuM 
qty? 
19 
f ill vlv - .Qt:!. 
G I>: <l i,e.h P'flS 






5 ACClJM PftlM .S • b tvm ~o,io 
QTY lNO FAllt.fftE 1--.r •• ;;,r p.,mp 
·t OilG GLY 
f'UMP DEGiAOEO 
oa FAil.ED 
• ECS RAD HTRS -
or"j c.omi:9 
Change Date ________ _ 
REMARKS 
0 Nor:mal r~nge h .le.,.M,.~~ 
S..n..,<>r pO'<l.'ored ~
'.'<OUCER I P RESS c1:i MOC-.S, 
lf the glycol leak 11 llO".i.' 
(~S'-/br• the. leak source ma, 
bo more npJdly detected by 
momentllYily p l.i.cU'la L"-• 1ty 
a.cc:um vtv «! liter ca.ch 
component u lt1ola.t.1<1. 
© ww~ puMp oct, cly~ot di11Jt:4 
prcu thOutd •~1.111.) 1 /4 IIC¢l~,:n-
ulatol' qua'nt:S ty . 
0 tlu ( ly di.ell r.-•11• wh•'n 
pump off {moll'l$ntcrily} to 
o,th'tlt.te a.ccum qty h,d, 
0 :Udluor ieOlot.ion v~lvoa leJ<111 
17 .He t<l PO•irion, 
0 !-bl.I' -04 udiaf.1>r boat rojec.:tioo 
capablhty 10,1., 
G) Tilt •ecoo.J•ry rAdiator win 
Cree,e unlcu ee~Ql'ld11-ry 
cooh,:nt loop ac.:tt~·a t111d. 
0 U•" priMa.ry c.:ooh .nt loop· i:n 
evaporaUv111 modo when 
r11.Q:u.l r •d lor C&,N ope n.don. 
C0n,tra.ioto• a re evapor~toY 
HiO <:<tU,Wl)ption, 
0 With r~dialou by•pa•Hd , 
pump d l$c,:.b ;,ru• h t1oml11•U:, 
2. p11l tow,r tbon with ndl11t-0.r, 
Optr&tiJl,i, 
© With.ECS CL¥ PUMPS-On•, 
11ycol diechi:t.rge pu11, , bwld 
cq_-J l /-4 11,eeumulator <j\!Af\tUy 
i.ndlcat:S~. 
© Degraded l\,lyeol pump n:ti:t.)• be 
YerUied bt ebecldnc <.~LY 
PRIM COLDPLAT!: now ra~ 
with MS:'N, 
\_p 

































POAA' 1ffl•t: Ne" 11..a1 
I 
SM 2A - 03 -SC101-(2) 
APOLLO OPERATIONS HANDBOOK 
PROCEDURE 
I j s~ 1<1d out NO 2 I SEC GlY NAP 




2..J Seci gly wop rv- 1 s ~ I See rod oul YfS ,cs PSI ~ 
•' • stm p,ess? ·~>97 .. F? 2a I , 
<0,1 PSI >0,ISPSI !NO S!C ECSaAO OUT TEMP i-11Gti 
W SfC f:OOL 
,rj • Dea 1f~ LOOP EVAP• 6 I JAN-MfO STM RESET (45 iK) NO ioods ond « l•nt SC 
Stm pren Iner? 




..!J • terklnn JS7/ .22.IGLY EVAP • 
JS8 conr,eclor ""TI1M'Ps .. l-,J,.&;l YES TEMP CONTROLLER 
elio119e ot ?:AC2 OltSTM ~ESS 
• GLY £\/AP STM VAlVE FAILURE 
G ty .-vop OVI lt!llp NO PllfSS AUTO .. ·-· ~ ' • GlY folAP STM YfS PRESS INCR .. ~1t.i~eltc OEO (~7 sec) &ood, to ke~ e-."Op 
S• preu de<:r? 01,11 1$1!!1.p-< F~d 
o,J.,.t SCKW mCI( 
j_NO coollne 
l!!j_ JSl SENSOR l!!f _ STM PUSS ECS ~OZEN 
FAIW R£ OUCT FROZEN STEAM 
SS,•2 OUCT 
0 YES (p 
~-• SEC COOL NO Uj • Porlono JS7/ l.!!,I_ GLV £YAP 111 Oec:r-elec: loodt-· 
LOOP EYAP•amJ: JS$ «N'llloKIOt l'EMP CONTROLLER sec svap los.1 "'~ .. FAIUME OR WATER Sim P,IHI >0. 15 psi NO CON'TR. VAlvt 
ofter IS min? Gty ...-op (IUI NU'l'IP FAIU:O CLOSED 
YES -· 0 
J!J" • SfCCOOl 19_l fVAPWAS ~ NOTEi tr prob-
l.OOPEVAP - !)!M FROZEN lem r.c1;r1, <:ho,,90 
JS7 wllh JSB ofld 
repcol ,rep 14. 
LJ.j Sec: tod c;,-,t < 'O'F ECS SEC ECS RAO 




2J• SECCOOl 0 
LOOP fVAP -RESE,T 
for 4,5 5ec: tfisn ~ .. GLVEVAP 
2rr (c.01•) 
2..Jsec gly ""°"' c,ut EMPCONT ANO YES NO GLY EVAP TEMP 
Stm pr- in<:r? temp Inc,? OUT INSTR FAIL~E 
NO YES G) 
w G lY EVAP SEC ..!J l eocrivale we 
0 -tnlEMP INST ~op 




~ S1i'ltdown ..C 
YES 
w Se¢ gly ♦\ICl4) YES 9J • Petform J57/ ..,., out remp ill« to J58 COl'IRIC)Of Chen~ 
• S!C COOL LOOP 
=:-tod 0111 t emp? 
Gly e-,cp •ec. c;,u1 YfS 10 I J57 SENSOR 
EVAP•!lill"' 1emp "o""°I? FAILlME 
~ wc. .. ~h,n .2!f.. NO ,,_ 
Sim ptan 1t1cr'? 
NO 
I.C IM«1 .-.cp cont 
Sh1Jubwn the sec. 
~ Control of $CC: e:vop wh.en ~op 94,11 
lu]srM PlifSS 
e y CIVQP 1X1t ffl<!p I.ill GL Y EVAP temp~ch~ ybypo .. in; * ond 1ooc:tivo 'e- en 
C0t4TR.OL VALVE rod vntl l e<Yop out TEMP comROlLEA e:v'!L ov1 temp 
f'AILl#E t♦mp t90dl•s 60"F FAILURE ' f • . 
• 
• 
Change Dat e ____ ____ _ 
REMARKS 
I P ocedure. for cb.mgi:11 JS? 
wlch J58 eonn•¢14>t: 
• SEO COOJ. I..OOP gvA.P . 
oH (d.nl•r) 
• Change conneetor 
• SEC COOJ... LOOP EVAP • 
~ 
Ci) R.epetlUcri o! thil step i:niy ~ 
nec:e1111•rY•  
0 Cha.n.at1~1 15'1 with 1.58 may 
poHU>!y CQl'rCCt the g1y evap 
t-.mp cOJ".t~oller problem. 
Ci) l.if•r .. co!W.ary lflycol ""•PO· 
ra.tor 011t1•t t•mpcra0,1re from 
.. ¢0¥ld&ty 11)'¢0l •".apoUt.ol' 
•t•a.m p'l"•011-H indication. 
0 Pr«edure: for J;7/JS-8 c:oa.• 
necior eh.Inge; 
• SEC COOL LOOP EVAP • 
c;,{f (cenler) 
• Cba.n1e JS7 It J58 









APOLLO OPERATIONS H ANDBOOK 
SYMPTOM PROCEDURE 
t-----'---------:i--------+---~ • 
2 3: SEC fCS RAD OUT L!J S.c: t;ly d :,ch TEMP HIGH .. ~ 
preu < J..?~ i 1 • 













• SEC tCS RAD OUT 
I L.:.J 01)fl gly • "op TEMP LOW ,.c °"t ~P .. ec;s YES 
I fOd ,ee out temp? ..,., . NO . 
I 0 
~ EC$ AAO SEC 
OU'J 1EMP IND 
' I fAIUJRf . 






.. 26 0 I 0 SEC Gl Y AC CUM I I SeNot di-eek Q TY DECREASING YlS 
• SfC COOL LOOP 
PUMP - t:Xf (e.cme, 
I 
(r,lo.enlor:ly) 
GJy di~ Sll<l ptllU 
C(lfflf)l!t\bl♦ f(a' 








a I Reoctivotc 
• SEC COOL LOOP 
PUMP-ACI ot 
(AC2► {if rcqd) 
I 
• ECS AAD SEC 
HTR - SK (if tcqd) 
• GLV ro RAO SEC 
vfv - NORMAL 
• SUIT HJ EXCH 
SEC G LVvlv -
~LOW 
Basic Date 
l'OIIM lffl,.I Hew !J◄7 
l!-1 S«c gly '"°t l.:J s,c 9\Jj P EJ SEC tAC> OOT MQ 
operoti119 normo ly? OVI letnl)> l:"O f NO lEMP INST 
(11m pfffl 0.1 - FAILURE 




21 I I 
0 SEC G l Y £YAP OUT TEMP HIOH 
5 I Oeoctivo~ htt ~ MQnwlly ,;o,t 
• ECS RAO SEC l!.I S!C HTll 
1 .. 
HTR - OFF • r..'ctli ta, ECS RAD 
Sec rod 111 te!llp FAILED ON SEC OUJ KMP 
deer? '"" • 
!"O 
• Above - "'8."F, ECS 
-AO SEC HTR .. 
l!J • 0.-c, ,ec ECS 
QEf 
.!.l1xcESSIVI 
• Bel°"' «i•F, ECS 
RAD SEC KTI! -
HEAT LOAD FOR 
SEC COOL LOOP 
heotk,od 
• ECS RAD StC 
SEC 
NTfl - .!£ 
0 
' I Sttc: htr check /., l.:J l!eoctlv,gt• hi, N~ l.:J • 0t1..-.1 SC fot-
• Ch«k. totol SC • KS RAO SEC $0kit heotlng o.tld/ot 
eutrent HTI!. - SEC Iner dee- loods 
• ECS RAO SEC ttn ,. 
0" 
• Cl.-c:k. tofQI $C 
$o¢ gly di1dl ~ 
<.39-'? • 
eurrenl i,ves 
Both hlrt <>petoltng? 
NO ECS 
27 I I 
SEC GI. V DISCH 
~ON£ C'« BOTH 
PR£.$$ LOW Ii I • (CS • .,, SEC 
HTR FAILEO Hlt - SEC (ir OM 
htr i~~tine) 
0 
l:J liolo1• po5151bk 3 I Reoc.ti¥Ote rod [£1 RADJATClt YES NO 
,~is, • ECS It.AO SEC SVSlEM LUKING 
• ECS RAO S(~ HTR - SEC (ir 1~ 
litR. - OFF • GlYT0RAOSt 
• GLY TORAO SEC vlv - NOgM& . 
" Iv• BYPASS 
• SUIT ~H G il OCCUO'I qty 
SEC CLY v lv .. ua ili:u,d? 
~YPASS YlS 
NOTE: . Dypou oper-
otlon > IS 111,in «:WI 
l!J SUIT HT EXCH ' I lecld to fod f1ff'lJog, holote rod 
Gl 0/XVIII qty LE AXING • t<.:ll RA_D __ ~,.,.._ 
,, ili1:ed1 H"llt- OFf 
• GL Y TOR.AO SK 
NO yfy • ~ 
• a"°"u SC 11 11c 
<D 
,~ .. 
l!J LEAKING l!2.J SYSTEM f:ANNOT NOTE: 11:e~ ,uU ht cxch IJOl01ed 
eE ISOLAfl:O} union "'¢i«-d• 
Che,;;k LI H O(li\i,-
lfln pc.-riodlcally fot 
sebwe. 
Cha nge Date _______ _ 
0 Healer oporuion can. bo coo• 
firmed by unmetor c~nse 






3<I •m? - botb hu, op,er~tins 
l S .amp .. I bu oper.adn.g 
A$1111tne• ••co,idary loop lt hi 
opc:r;ltlon. Scl\$01' te po-,:crcd 
by eb £.CS RAO .HTR MNA 
( MUC-!t). 
'Nhet.TI lu11•\oer• OJ..1'• ~wi~hOJd fttt, 
b cur; ent l'l'\ll l,t,.: 
}(l 111p p • \'<,lb, o>pcr t,Unt 
t,5 A1~e • l hll' Of>$Ulln,: 
Ute Ut..'i' l:\'AP SEC OUT 
'tEMP blchc~tor wilh ECS 
RAD SEC lN 1'£.MP hulk.ator 
to ,atimatc t«ondary ndiato:-
oudet ~mporatare. 
ith gJ 
,,:har ahO\lld e 
' 4 11,,;e quantity. 
<. 
n.t, symp~ h ,111'1;,1 nHd 
when 1econduy g:lyeol 100$> h 
2-2!. in open.tion. A,;:c.:wn q ty 
;u1d di1ch p.ce•• een11,:,r11 
powered by cb £CS SEC COO 
t.OOP X:OOCER 
Norm;al r•nge is 
Witb pump off, c. ye 
d t•rg.e ;,r•u11'r• •hovld equa 
J H gly •,;:~ tt11.a.i1.ttty. 
HwnidJ.ty coatroJ .nd 11u,i" LOOI> 
cooling not ,11vaU.b\e. (rQU1 
1ocoaduy loup wh"n e-uit b~ 
cxcb ill bypaued. A gtye<,l 
lc4.k will exist wh11-t1.•ve r th11 
11ecoaduy 1uil hL oxc:h l11 
u,ed and could rHull. i ,~ 







SYMPTOM PROCEDURE REMARKS 
/ 
APOLLO OPERATIONS HANDBOOK 
_ ____,___ _____ ---4-_-----1 
• 
.. 






25 SEC G L Y ACCUM 
OfY HIGH 
0 ,. SEC GlY ACCUM 
QTY OEClt£AStNG 
Basic Date 











l2J S'lt' sily dlk h 
pteu~ 'JJ t si1 • 
!,YES 
KS 
V I I 
SlC GlY OISCH 
fftESS: t.OW 
4 





I I Seo-~hKI( , .. ,, 
• SEC COOl LOOP 
P\JMP - ofit~,ont• 
(r,o,, .,.,1ori ly) 
Gfy dl1ch sec p,c:s 
CQ!!lpotibte (or 
indl<:0~ g ly 
<ICC:u• qty? 
~NO 
~ GlY ACCUM 
QlY INSl 
FAtll,,QE 
• I R1M.JCtivo1e 
• SEC COOL LOOP 
PUMP - N;I or r,oc2> c,r;;q,> 
• ECS RAO SEC 
.tfflt -~ (if •4'Cld) 
• Gt.Y 10 flAt> $£<:. 
vlv - NORMAi. 




L:J See-gll' ...,,t L!J" Secol~ •NO Ciflll<Clll'!Q no,mo ly? 0,,,1 teq, > i:-O F 
(slfll {/tn 0. I -
0, l pd) . YES 
YlS 
,cs 
21 I I 
0 SEC GlY EVA? OlJT TEMP HIGH 
5 I Deoeth,o~ M, 
• ECS RAO SfC 
l!J sec "" KTil •llli. Se< tod in t1i111p ve• fAI LfO ON 
deer? 
i No 
L!J EXCESSIVE l.!J • O.cr toe £CS 
HEAT LOAD FOtt ~ol lood 
SEC COOL LOOP • KS R.AO SEC 
HTll: - SfC 
' . 
6 MOt'li tor we: ECS 
.5 LOCALIUO , --.i gly $Yttem fct oti.., 
801UNG IV RAD r lrdlcol lom of f101Jt 
H~ rcs.lTkllOl'I$. If 
l'C'1-tric:tior'I ; . iodi---
eored, h)'pO» 
,o:iioton • 
~ lsokue .,-tbu 3 I k.oci l lf'OIC rod VIS 
led<, • ECS RAD SfC 
• ECS RAO S~ HTlt - SEC ~If 'i 
HTR- OFF • GlY ioiAD Sf 
•GlY TO«AD SEC vlv .. NOW& 
·'··N • sun H Gliocc.....,. qty 
SEC Gl Y .,., .., - llo •Ji:.~? 
BYPASS Y(S 
~; 8ypgn ope,-
> JS Mll'I CO/'I 
±_j SUIT Ht EXCH !cod to rod freezJng . 





;I lf.AKING l!!J NOTE: KHp 
TEM {CANNOT suit ht e.xch l&Ofo1td 
eE ISOLA.11:0) Uflleu re:Oired. 
Clioc;lc. ll H ooni~ 
,on ~ lodlcc,lly lot 
,ti:w,e. 
NO 
[!j S(C RAO OUt 
lEMP INST 
FAil URE 
l.:J Monuolly corit 
'" • Monitor«::$ RAO 
SEC OUt Tl.MP 
; "" • e AboYt - 4i;F, ECS 
aAD SfC HTR • 
OFF 
• Betow MJ"f, ECS 
QA.D SEC HTR -
SEC 
~ RAl>IATO!I NO SYSJtM LEAKING 
. 
7 1 1,oloht rod 
• ~.._,~ ltAI> SEC 
HTlt - OFF 
• GLY TO RAO SK 
vlv - &VPASf 
• Reduce SC e ec ,~ .. 
Change Date _______ _ 
0 Ke•ier c,H1ration can be co,:a. 
firmed by ammeter c:Nnge 







)0 limp - botb htu op,e.r11tlns 
1S &.mp - I bt,r QPeradng 
At•um•• 11eent1d11ry lO<>p I • h1 
peratton.. S.t1.tor h pow•r♦d 
'f <:b £CS ltA.D HTR MNA 
'40C-$). 
fb• n h•11.t• r 11 tll' • lJ wl 1.e1t..i ott , 
c-.. ril'tn l ,,, .U b•: 
30 Amp • both operallfti 
1•5 ilmp • I bt.r opcrau .. , 
~" OLY .E'vAP SEC OUT 
J:MP ir,dk :,tor wltb ECS 
AQ Sf.C IN TEMP ir.d.k-ator 
e11ttm .t.f,e • •<:oq,t,u•y nr.4-i.;:,,tor 
,ll•J l• m1)$,:'1,h.1,re. 
Thu •ymptotn i, ;:,,hJo v .. Ud 
when • econdllry glyc9l l~ i.• 
_22!. i n <ipu·ati..lllll, Acc;u.,., qJy 
a.ad disch pn:11111 ,.n.,Or• 
powend by cb £CS S&C COO 
LOOP XDUCER 
Norro•l nni;• i i, 
W'Hh pomp oft, s ye 
eba.rac preull.l'c •hCIIIJ.d equa 
l/4 gly ;,.c~ quai:.thy. 
Humidity control and ,uit: loop 
cooling aot anll•ble frqm 
1-,cl.l!\d;u-y loop wbe.n &'lJit h~ 
exc:h b bypused, A .trJycOl 
leek will exi11t wh-• v.r Lbe 
IJCC:Ol'lduy 111:lit bl oxch ;, 
l.lK<.l and cOllld r • ,u.lt 111 
j;.lyc.ol (l()ntamhi•Uon in lbe 




APOLLO OPERATIONS HANDBOOK 
REMARKS SYMPTOM PROCEDURE 
" 1------4-------------------------+----------t 






































t I Verify MMOt YES 2 I ACCU',\ SEC NO 
• SEC COOL LOO '->llY ind - low 
Pu-AP- offlc.lfflte (<30%)'1 
~•nJorllyJ 
Y<S 
G ly d iKh teer.• 
pren oompollb • 
will, :r,c11c.0111d 9iy 
(l<CVffl;qty? €CS 
NO 26 1 
SEC GLY ACC~ 
QTY OrotEASING 
~ GLY DISCH SEC 
PRESS fNST OR 




5 I ♦ tlESS RflF w WASTE TK IN 
3 ] • SEC COOL 
LOOPP~P• 
red"'-"1doni bu! L!,J DEGAADED SEC 
Gly di~ ttc. pr•u NO 
in«? COOL LOOP PUMP 
YES 
WREOUCEO L!J • ECS RAD SEC 
PUMP OUTPUT OU£ Hll • OfFJf r,ly 
TO HEC PROBLEM ~ .4P< ~ 
♦ R~ce ele,c ,~ ..
EPS--PD 
J• 23 JI 
AC BIJS 1 !2) 
' 
Y<S 0 
1 I u Ne t£AK 
'-------~ ~EEN POT TK - IN VLVAND 
WAST£' l K IN VLV 
---;t "OFF V.LV FAILURE 
• tf'ioOTY Ind q) 
r,, - POT 3 -1--...;;=---li ,N~O~--------... r:~:::7.::-::, 
Deer uops? ~ W. UN.E LEAK IN o I. WASTE lK IN 
,_ ___ YE_S _ _, WMffHiQSYS 1--,,j-:jvw~-.!::l.Qll 
~• PRESS RELi 




IN WASTI. H,O 
SYS OR SENSOl 
fAIUD 
•J• POIH,O 
HtR - ra&Mdi:lnt bu, 
Wot♦r tilflp irte:r? 
NO 
1 I 
Pot q ty Ml? 
NO 
0 






FAILURE ~OM MN 
8USAOR8 
.!..) POT H,O HtR 
fAIUO OR 
otGR.AOED 
2 I holat• pot tf< 
• POf TK IN vl'v -= • H2<)QTY Ind 
•·lQI 
• Drow off t qr 
H2') (water~} 




I I J,. PRESS RELF 
r.r.- 1 -
NO 








NOfE; p..., Gnd ltC 
H.2() eYOp """"°ble, 
~ _NO. 2 P!tiSS 
RELF VLV FAILED 
OPEN 
Change Date ________ _ 
0 Ditch pres, Md ♦CC\lffl qly 
.e.n.,or power ed by ElCS Sec 
Cool LoopXducere(ttcb (MDC•SI , 
(v With gtycol pump o • c;lycol 
d.itcbarae p r euu.u ehould 
,tqual 1/4 acc.a.muh1tor 
QUantt ty, 
0 lncomi.r.g fuel ~•U wai•r wm s till p•u through Oil• heal<.. 
G) Tb.h La.Uure is no~ ,eri~• 
, .n.d will ruuU in approxl-
mu.cly equal 9u.an titie, 
b♦i:ng -fo1ab1cd Ul pot•ble 
a.rid W&At♦ watOJ' tank.s . 
@ Wuu· ev•p otat<lr• ,.ian b. 
tu:ed by p ertodjOUy <ipe11tn.1 
the Watte i.nk Wet valve 
COi' .tpp1'oximatcly :l- 3 minu-1.0lll 
uiitij th• «Yaporator wick, 
a, re, i;alut at•d- Water lme 
le11,k&t(:o wi.ll OCCU.l' du.rui.g 
the~c p e riod•. 
.... 
Ci) Pot•ble Unk will be lost fo 
time. Con11lder•ti.on ,bould 
bo given to dnwing o!f and 
atorin& pot.able HzO. 
@ toveu111-•u. 1·c ,:on.d •lffl temp 
Of e.M:b fuel ~en io p,!)Ulbly 
i,ol•te f11el cell <•uti.ni;: Hz r•• 
entr•i.1UJ1eiit. 
\J SM·2A-1663"\( 







SM2A-03-SC 101- (2) 
AP O L LO OPERATIONS HANDBOOK 
PROCEDURE 
LRINE OVID t'l--li!TI!~•:_•~'P~l~0<~•~•~•-'M_:j-Y<.:..:;S➔1:~• Orient SC to 01»,\P NOT fillet oor O'l'bd uri ne 
DRAIN ING ~ 

















NC ted11ndont htt 
4 f l UGG ED 




3 • Rcptoca WMS YU 












NO 2 I Ac:.tuote PLVC 
• PLVC• Qfll::t. 
Vantilo1lc-n. lna'? 
r Y~Els..,.r,
3A I.JUNE HEATER 
p, FAIL\#tE 






w «~ otritvde ..11 
\.efflOI t-e'°y lo PLV FAN FAILI.M.E 
ttun• PL V opuotlot 
.!J_• PLVC - _!J • PL VENT .. ~ UNCONTlOll: NO NO NQRM.AL Off ABLE WATER 
• CAa mss RELF INFLOW IN'fO SC 
Woter Inflow s!OpJ'? (2) -J;l,Qg 
YES Woter lnfww ,11::, .... ? 
ytS 
~ , Ill.flow couse,d 





B asic Dat e Change Date _ ______ _ 
FORM 29t1•f. ~ • 0 •6'1 
REMARKS 
0 VetrlllcadGl'l of Or' U!lblocMd 
u.rlt1e dump Hn~ l• pouible by 
placing the W ASTE srowAGE 
VENT vlv • VE:NT 11.1W 
:noting ao iru:niu,e in. 02 now 
0((1.7 tb2,'R:i ll:rin I hO\.tr . 
/':\ Use tilt-t r t111s~h1t114 wit.b 
\V ei ther •Acuwn d•••wr or 
I•c11.I c An1•'4r, 
0 A UQw ti.n• f c.x- urln.,, tl.p 
)iau er ope'i'atton. Oriet1t :;;C 
for maxlmwn cxtcrna.l heat on 
u t it1• d,,.mJ> noute. i -Y.2.t In 
attempt to c:tea.r pl'obabte tee 
block. 
Probabili ty o{ 1ucceu ver y ,-. 
0 811.tbery vent, £eeal ef<.n.1,.ter, 
v.<:uwn elo,uun, (ec:11l , 1or•11• 
~ru, ,,,.~tor t.,Gk, Hz iod 02 
l.>h,ed, "-Od -ur ciwnp c11.p11.-
l.>ilitr to.i, 
© LOHO( • •k-C' du.rqp 'l:3p"$bili ty 
•-\ll r ,uuh Ip <w• r p r •u1e9r ha-
1lon or w•UJ~ e yet,,'I\ H watt.e 
U M ie (11,U, •nd Ion of hi$1 
<:elh lf ._,.,t, , .ml p<1t.bh1 tan.k.11 
4> r♦ lull, 
0 Po.t111.ncltnc Y.:tnt 11witch m1ul 
be cy,c}c:d t<I Qll. a o\.d back ti) 
HlGH p .QW) 1lny~ SC rad tu,ds. 
cxeecd1 60 • to re•et lhe 
a tUn;de control rda.y. 
0 VentiLarion avdlable onlr by 
opening e ither batcb. 
Page 
fiaM 
, . .. 
p v 
L ~ /1 ~ / 
\ \ll.)IT 



























SMZA - 03- S Cl 01-(2) 
APO LLO OPERATIONS H ANDB OOK 
PROCEDURE 
G) 0 <D 1~! 
1 I sr"""ltor,eou, YES 
p,lmor.d~~ ~ slllWltoneou, cool loop op,troo 
opercmoo'I deeJlr tiot1 only rod of ooe \X>OI loop 
- should be usocf. for lioop byposs-NO -- lf15 rod1 • PAJM/(~GlYJORAO vlv• 
BYPASS 
3 I Deoctlw,t. .,,r_. t 
• E.CS PRWvts£,C) RAD HTi • 
OFF 
• EVAP H20 CONT PRIM 
v i• •~ 
• ECS IMHTl -
tr~,~~ ~ If t1 retu,n to e C STM PllESS 
AUTO • "-\N p,1111 oporofion is 
• GLYEVAP TMPRfSS cf~i~, pioc...J ca 
I NCI: - I NCR lot 45 s« fol lows: 
• ECS G LY PU~PS- .Qff 
s I ~ liv~-- •-
• ECS RAD SEC HTR • i1f. 
• SEC COOL LOOP E A -
RESET lo, 45 sec: fheri 
t~"&.51 • ~l LOOP PUV.P -
off;:(t etiter) 
• i!v P H2()-CONT SEC vlv -
Off 
.,itiote mcnuol erotion 
• 0.-l♦n, tte<m vent outl1.1 to llln 
(· Y, ·Z) 
• G LY EVAP STM AtES$AUT0 - M4N 
• G LY EVAP STM PRESS INCR - INCi 
(45.a.:) - -
• GLYtvAP INTEMP • ~ 
• GLY EVM H,O fLOW • ~ff fs9'Jler) 
• PRIM GLY E\TAP IN TEMhiv-. MAx 
(to obtoh, ,wMfl •VQP out temp ... w,- 2 $,-pteu 
• GLY £YAP STM IRESS INCA: -~ NO c Of19CS (d,:u) from 
I - ~6-~7~-~)c... ______ :· --.i:'~+jitol>illud voh,e 
,- within 15 mi"? 
ECS tod p,rm ou·1 temp < --30'F1 el(. 
2 I Actlvote ~ I 
• ECS 11'-1) ,el -~ 
• GLY TO AAD SEC v lv -
NQllMAl (ro~) 
• SEC COOl L P PUY!r -
~(MS~C2\ 
• 01 H SEC f!!.ESS Ind· 
~ • SEC HTR- SEC 
(rod <1pttn) -
• fVAP H~ CONT SEC vlv -
~ • OOllOOPEVAP-
• ~AP SEC OUT TEMP 
• 
fod • •9~~• F , 
Slllf HT Sec Gl V 
vlv - Ft.OW (i f rwqd} 
• I Ac tivotc pri111 locp 
• £CS l t-1> tt l -~ 
• PQIM .GLY TO RAO· 
n0r1t1ol <,,.,.h) 
e ECS GlY P\JMPS - 1 ~ 
• Gl Y DISCH Pfl:IM F8:ESS 
ind • >40 p,j • 
• ECS RAO NIM HTR -
Pi:IM 1 
♦ GLYfVAP IN TtMP• 
&IQ 
♦ EVM tt20 CONT PRlM 
vlv • AUTO 
• GLY EVAP STM PRESS 
AUTO-~ 
• GL Y EVAP PRIM OUT 
TEMP ind· «>-50.S•f 
• $UJT CKT HT EXCH -
~ 1- 30.secs fMri 
(if (etni.r) 
•CAJ TEMP - ~ 
• GlYlVAPHzO 




Gly e'YOp te,q, out YES 
<◄7•F 
' M_..: _ _ _ .=__..:,::O:J I 
♦ sec COOL t.OOP tvAP• off (Cf!11'f'() 
• SEC COOL LOOP Pl.MP~ ACf or AC2 
• £CS RAD SEC H'TR - SEC 
• EC$ W PRiM Hnt. off (cent"') 
• PRIM GlY TO UD • P\Ab JO 
IYPASS 
5 Ci d eHO 
• GLY EVAP H2<) 
FLOW• 01< 




• GLYN~ STM !'RESS 
AtrrO - AUIQ. 
• CLY EVAP Hi<) FLOW -
Al.!IQ. 
'---- --+!• GLYFVAP INTf.MP - .6!42. 
• PklMGLY TORAOnaanol 
.!,,,,bl 
• CCS RAO 1'11:IM lfflt • J!!IM.1 
• ECS RAO st;C Hllt •.Qff 








CS.N, OSE, .t11<.1 S IJn•l Con-
dldone1'11 &l'e l'IOl colclpl.ate.d 
on ,ecooclory loop. Usage 
lin,it, (o1' thl• equ.ipmont h 
a, tollowe: 
C&N I,,. ch:uy cycle wlttl nux 
- on Urn;; of I hf $IS, rnfo .• 
OS£ 66'- duty cycle wttb- mu 
--® time ot 2:o rutn. 
§£. SO~ ctuty cycle •1th mu. 
on ttmo of ZO m.io. 
H one iNnt:I o{ the prlm;u'Y 
r•dtator i, lost, the •econd.io1'y 
udlator ,hould bo ,ued, otho:r• 
wl.u ffl• .. ~ond•cy n,di.dor 
wUl be lofit 41.1• to frt~ni.ng, 
Openti.on oi both coola.nt 
l1>c,p, sim\Jlta.ne,o,a.tly may 
re.f\U.t in low r.ad ont temp. 
To pcecludtt rad heedng, 
t♦m'll~te ttvap operation i.f 
ponU.11•• 
P rtm ,ly e.-.p ,emp in cu1 be. 










• ,t)I\I ,.~i• H: 
' l .0 lb ht lAlrcr 16 sc-c I 
•••ne deloy) 
Oz FLOW 










h a sic Date .. 
SMZA.-03-SC 101-(Z) 
APOLLO OPERATIONS HANDBOOK 
light i$ lndlcoUon 
of pouible c:oblr. 
dCCO!!!P"~SS if cobin 




2 V•tUy fodleo10r YES 3 














High flaw c.ouwd 




IO •02 OEMANO NO ll • 02 OEMAND f2 
REG vlv .. .Qff t-_,,_ _ _ •~E~G~v~l•~·~(___J NO. 2 DE.MANO 
~ NO REG FAlllliE 
Oz fJO'." high? 02 flow h1$1h? 
YES YES 
13 •02 OEi'.\ANO 14 
REG vlv - ! NO. I OEMANO 
t-------1 NO ttEG FAil.URE 










High flO'H «iv,ed 
~y dlr1y w••n 
NO e one suit 
o,e cetum poet 
'" • Jl.e .. lnstoll wll • Voc:ulPI! SUIT 
19 • 0-z DEMAND 
REG vlv • BOT 
• SUIT CKJ H20 ACCUM ON • .J., 
YES 
4 • SUIT CKT H10 
ACCUM AUTO -
centor 
NO h~ r~tvm po1J i-~t C~K;l;R~E~T~V~LV~•;"~"!•~ 
plug 02 flow high? 
NO. l ot 2H20 








21 • RemO<,le all juh 
hoJe r1:tvrn poet 
pfu91 
23 
SUIT CK111:El VLV 
RESTRIC1EO OR 
FAILEO CLOSED 
ther'l l {,ev.,.al 27 H
2
0 ACCUM 
t ime,) SOLENOID VlV 
28 
t--:0'"2"'n='--:h-,;g"'h"'?,-1-:..;N:.,O:..... _ ______ -i1._:s1:1~C~Kl:N:G:_:;Ol':::EN::, Rerwn 10 o,;gJnal $W e,c,nrigu,allon 
YES 
29 
Change Date ________ _ 
REMARKS 
0 Norma..l ra.l'l~t~ O, /. t1.o 
0. 45 lb/hr, 
0 Cuntinu(: wiih <>i r·Low Ill 
prClecdur(! .;\nd uh• <;&,W Jl~hl 
.t.nd sur ~•1 t.iH'lk bJ<:<.:d rlc:.wi, •.!I 
indic~11<,n c.t02, fl<iw. 
Isobtf! .euritc tank .;ai JS(l pili . 
~ 
• 
v~rte:ntly o;,cncd v:i1vc 
h&s not ca.uacd ln cref.84td 
Oz i t ow. 
0 P1'l'hi1Jly s-uitcd opcralion 
r(lqutr ... ~ return hose 
di,c:onncctcd froi,'I ~\111 
f":\. C~os:c-d SUH op,e,::-a1lon l)Orma l 
\V Tht.& it.ilUT<-' d oc, not 
1u•cc,,orily pre-dude n,.11\\;.ll 
O?crc.tion o( the affth ' l,~d-
HzO 11cc:unrnl-;i.1orr. 




o ,1,fc::\lm1>Ll1or ,.-an IH• 
m111nu O.llf opc-r;n,~d. 












SM2A-03 -SC 101-(2) 
APOLLO OPERATIONS HANDBOOK 
PROCEDURE 
29 • H20 ACCUM 1 30 31 • sun CKT H2() 
vlv -QH NO. l H20 1-~rA-;;•CCUM AUlO ... 2 
r-""".:--::c-:-:-,c:,--; NO ACCUM SOLENOID L....'.:0~2:_:n:"";:;;h;loh~?-l _________ ... V LV FAI LED OPEN 
YES 
32 • HzO AC CUM 2 
vlv - _Qft 33 
• H20 ACCUM I NO. 2 HzO 
34 vlv .. ~ ACCUM SOLENOID SUIT CK1 H2¢ 
1";03'
2
;7ifl;_~lu:o~h 1t"i !::N~0~----------1-I V LV fAllEO OPEN 1-➔.rA~CCUM AUTO - .!, 
YES 
35 





v lv • BM!f 
• SUIT CKT H-zO t-N_O-i High now coused by 
ACClJM AUTO - cpen CAB REPRESS 
.l v lv 
• CA61l ----,,-
el CV 
CI ose e!M', 
cabin preu v lv 
• EMU CAB PRESS 
v lv - OFF 
Oz flow Mgh? 
YES 
LEAK IN 
CA81N ~ESS :itEG 






REG vlv - Qff 
• Sl.ll'ge tonk ptt'U 
decoy rote u,ed 
to dclermirw 
mogniNde of 
lcok in «.,bin 
ptt'.n Nit or 
100 p,I ltr1e 
NO 
38 " BAROAHL" 
procedure 
• EMl;R CAB PllESS 
v lv - BQJH 
• EMER CA8 PRESS 
TO TESl pb •,,.,,,, 
02 How high? 
YES 
,0 
EMER CA8 PRESS 
vlv - I 
02 flow 'h<gh? 
YES 
42 NO, I EMER 
CA8 PRESS REG 
FAILURE 
45 • H20/GLY TK 
PRESS REG vlv -
20/ GLY TK 
PRESS RELF 
02 Row high? 
YES 
49 • H20/ GL Y TJ< 
PRESS REG vlv .. 
2 
• ll20/GL Y flt 
PRESS JIELF 
vlv -1 




H 0 /GLY TK 












NO. 2 EMER 




PRESS REG NO. 2 
fAlt:EO HIGH O R. 
RELIEF VLV NO. 2 
FAILED 0P£N 
so H20/GLY r 
PRESS REG NO, I 
FAILEO HIGl1 OR 
RELF viv NO. 1 
FAILEO OPEN 
S4 • H 0 / GLY TK 
Pii'iss REG vlv-
Qff 




tions on No. f 
reg & rel icf v lv 
$1 
Continv4 QP9tci-
t ions on No. 2 
rtg ,8. r• l lef vlv 
Change Date ________ _ 
REMARKS 
0 LOell of u luCl rl(;a l \:yd lc 
contr o l ol H
2
o e1.eu111u hl111 r .ci. 
P~d<>dic man ual w,h,,, rJp,· r ,l -
tion Ww Ol'II y mr..an& 4,( 
.a.t;t"atil),11, HiO 11,teu m vl.-l(l r 
0 PR.ESS-10· TEST' o p r: r .iu,,I': 
may r t"H•aJ l c:~k y p~!:l ,...., 1.,, 
@ St11p1, 37, 38, 40 a..::.d fl to l,e 
omiued i( all crc:,,mt-n a r ,. 
9ultt<d a.11 valve i.s a lready,~{(. 
12 
• 
in.s hitth , rnis&lo n 
i me ma•; be C)'l e'ndtd b )· 
.:1hutting- o!f t i-le tn a in Oz 
r cgubtoT&, l'e -opcnma thcr, 
whtl'n tie~eesary to m.a.in1ain 
c.abl n press ure 11.nd col 1,,,.""L. 
@ A~ required uipre , , uri :,c,  
HzO lank• by plAe i"i: HzO I 
GLY TX PRESS REC &. R,£ 1.;F 
va lves tn 1he BOTH po8J1i,)11, 
1h .:in OF F. 
SM•2A-1504 
Page _____ _ 
SM2A 03 SC 10 1 (2) - • -
APOLLO OPERATIONS HANDBOOK 
SYMPTOM PROCEDURE REMARKS 
I c..~w' I 
I I Surge ti< p re» v( • . 
• 95 0 MSt•·N ca.11 •.lletm)!lul11~ - 02 FLOW' • 0 2 PRESS IND w, - SURGE 2 Verify Oi" ond 
ind - tow ~ 
~ ~ 2 vlv .. ~ 
" I 
bclwec:n the,ie tw•.1 !&.llttr r.1. 
I 
Mge tonk pre$i low? 
NO 
~ .... Normal range 0 . 2 to I (CW) l:,men t-«Uy 
0 . 45 lbi1h r 1 YES - 0 2 FLOW SENSOR NO Mofntfl tary now ir.ct? 01: IND FAILUltE 
I 
ECS ! YES 
,TI 
SURGE TANK · ~ Low syitern 
PRESS LOW dcmond 
I 
q:i 0 Use higheit c.ryo tonk lr,dh;otlQn I I I Cryo tk pn:ss check J to estima te wive tonk p,e~su,e. SURGE TANK • 02 PRESS IND ~ .. ~ PRESS MIGH TAN K I • SURGE TANK PRESS 
I 
NO SENSOR FAILURE 
>935 psi Either cryo·tonk pre,s h igh? 
! YJ,S 
I 2.1 cavo o2 SIORAGE EPS-<:YRO 
FAIL\-"E lo I 7 
I 0 2 CRVO PRESS HI 
I 
. 
I w 12.1 . NO 02 FLOW' ind • SURGE TANK Cob preu ti i9h? l.lJ • o2 PRESS IND .... NORMAL 
PRESS LOW o 2 now? 
S'N - TANK 1 l!I CRYOOi 
• YJ,S 
- YJ,S 
<86S ~i Ctyo tk Pffl,f low? 
STORAG 
♦HI LCAV FAILURE 
ECS i NO 
I 1:if I 
ECS . 
I I 2 llJ • CA81N PRESS 02 fl0W HI Oieek for 0 2 EPS-CRYO 
HIGH OR 
INCREASING 
line ob51tucli0t'I l b I I 
I CRVO PRESS LON • ~ LSSvlv .. 
I 
• 02 SURGE TK 
vlv - OFF 
• DIRECT Oz vlv -
QPfN (CCWl 
I 
• l~ Qi flaw 
O. 95 lb/1lt fot 
n o see 
• Mo,..11« 0 2 FLOW 
I 
ind 
[II SURGE TK 
02 flow ifld 
I 
remain$ a t 1. O 
YES PRESS SENSOR 
lb,tl\r? FAILURE • 
NO . 
I LLl.◊2 SM SUPPLY &I 
v lv - ~ - ¥S TRVCTION 
I Surge tonk peen NO 
Of 02 
RESTRICTORS, 
iner? FILTERS OR UNE 
YES 
r 
I L!J l ow pre S& cowed rflJII-by d oM!!d 0 2 SM SVPPLY vlv ~ 
I ~ve, ly l&nltt 02 
Reoptn 02 vh, 
wpply rtlte . Moy • ~ PLSS vlv -
essentially Utnll Ql:l 
I 
Sl.lpply I(> thc,J •Oz SURGE TK 
ovollobl• in CM v lv • Qt! 
(surge tk plus 
ntpreu Q -, tk), 
B a sic Date 
Cha n g e Date _______ _ P a ge _ ____ _ 
SYMPTOM 
MSFN rcpc,rr, 
Oz SYS PRESS CAfl PRESS ind 
HIGH 
vi:s (CF0036P) Cob Pf\851 higf,? 
' '.~' ps> 
I 
NO 
4 02 SYS PRESS 




MSFN t epcrts 
02 SYS PRESS Che-cl( wrge 1k: press 
LOW 1'"11-----'------! 
SM2.A-03-SC 101-(2) 
APOLLO OPERATIONS HANDBOOK 
PROCEDURE 
2 • MAIN REG B 
v lv • close 
3 
vi:s MAIN 0 2_ REG 8 MSFN rep«h 02 FAILURE 
ty, pniss deer ? 
NO 
5 C~ second ~ 
• MAIN R.EG 8 
vlv - ~ 6 
• MAtN REG A YES MAIN 0 2 REG A 
Ylv - close FAILLME 
MSFN rcpo,r1s 02 
sys p-ess deer? ' 
NO 
8 FAILURE OF 
80lH MAIN REG 
7 
Use redundQnt MOln 
, .. 
(Cf 0036P) • 02 PRESS IND - - f':'2,-----, SURGE lANK 
B 
YHLOW 









rl\CI • LON 
I 
I 












3 I Purge C Oz se"'°' 
• DIRECT 02 v lv -
OPEN lCCW} for 
10-
CO2 PP hl9h? 
YES 
NO 
w Hlgl,C02 PP 
covs~ by sklgnant 
C 02 ~ uin&Qf' 
0 2 PRESS 
SENSOR 
FAILURE 




(, / 1.J O-kC02 
~ obsorber flhel'$ - - -06 - • P01$ltlOt1 COz ock cobin got coniirer divett 
nolyzcr vii, ho!\dle o1te..-
YES l"IOtely to A o-,d 
I'\. CO2 pp hli!lv' 8-ond cbtoin stobilized CO2 
NO 
pp reodit'QJ ll C'hor,ge conistCK' 
2 wi th h ighest 
I/ CO2 ,-odln.g 
l!J \,, CO2 PP CO2 PP High? 
NO 
SENSOR FAILURE YES 
~ !J • Chorqe other 
CO2 Oli.r ~ EXPENDED OR 
NO 
~ CO2 PP high? FAULTY COz 
vi:s .flLfER 
Change Date _______ _ 
REMARKS 
0 1! Oz 09w r .ite (l(le.8 nol 
dccre a•¢ wh \>1\ .r e $;1.1l1ttorll i. r ., 
i • ol;;t oc.f, c.e.Hl,ration h all 
• hlCted but nnt u p to relJe( 
pn.96-ure. R• " ul ... t f.lr i ll Still 
usable. 
0 C abu., C-,.s; A_-,aly .-,u• it 
~ttery o pe u t~d and 
cl.me limited. 
@ t..oo of COi p.lrli•l J) i:'<'81H1N 
lndlCollOr , U8(' C<11 b i n G o..s 
Ana l y~d . 
0 Monu,ol CO2 partial premne 
control co~ be oecomplls.tled 
by vMI or OIRECT Qi volv~ 
~ro Hon or emergency 02 
MaSks con be used . 
Page _____ _ 
f I 
• • 
SMiA-03 SClOl (2) - -
APOLLO OPERATIONS HANDBOOK 
SYMPTOM PROCEDURE REMARKS 
r cp I 
1 Single e.onht~ operation 0 lmmi:dia.tely r tlplace .1t rn.t~ r 
• SUIT FLvw ~El f v lv -
w et.1t1('1ecct~d o( swt1lU.ni:, 
, cot FILfER .!..l 
• CO2 c:onlst♦r divert vlv -
bottl !eef'lter} 
SU l}l(E EXCESSIVE SWfLLING 
• Oiverl flow thro~ seiud 
WITHIN OF CO2 FllTER 
fih,r momentcwlly when 
CANISTER reploe•""-"' of operot1ono1 
I 
flh,er b required 
• Use of CO2 PAltt PRESS 
ind ci, filtec reploeemenl 
indicoto,-
0 I 0 BaBouned Ytl8'-1'1 11 alixhtly L!J .• 
8ALLOONEO •OlltECT 02 vlv -
overi.n.flatf!d .-11d c~n be 
1'GA' S 
I 
cl<Ke tCV!} W Sollooni119 
VC!ri!ied by tbe euh t o C6bln 
YES 
~ P indic:a..tOl' > )",6f(). 
02 flow deer? e<iuud by op$'! 
~b111 to auit AP m•1nu.ined 
! NO DIRECT 02 vlv 
•t (). OC) to 0. J'3 pJJi. Su.it 
prcis&UU m~intained II.\ 
I l.!.I CD 
l . 15 ± 0 . ?S pa i when obln 
CD 
prcuur c ~ 3. S pt1i . 
• SU\T TEST vlv - q) ,lff 
NO ~ • 0(< OEMANO 
0 ".BA.ROAHL" procedur• 
I 
02 flow deet? ~ •02D£MANO 
mi.)' e0Tr4-Ct cxce.Sel ve 
YES 
R G vlv • Qff .!..I NO. 2 DEMAND Oz !low, 
YES REG vlv - 1 
o2 fl ow de-er? - YES REG EXCESSIVE 
02 flO'N decl'? 
INTf.RNAL @ Leaking Oz dcnu.nd n,a,4 
L?J tlolloon-in9 NO lEAKAGE l NO © 
ul•tor l& &till operational 
coused by open q) 
a.nd ma.y b\l used for 
SUIT TEST vfv 
dcpre.uurhed Ci,bln 
L!J • 0(, DEMAND 
mode. 









• 02 OEMANO 
~EG vlv -!QW 0 
•H20ACCUM 
v lv (2) - Q.f.E 
YES ~ lil 
l 
02 flow 44icr? 
• H20 ACCUM I J NO. I H2<) 
NO 
vlv .. ~ 
YES ACCUV. SOLE NOIO 
' 
o, now incr~ VLV EXCESSIVE 
NO 
INTERNAL LfAKAGE 
I 0 0 H 20 ~ccumul&!or• m&y b~ ,,ued 111~m}all)' (or HzO T''9 4 
I ~ 
mova\ v.•lth cxce ,,e,,·e Oz 




UNIOENTIFIA8LE Vt.V EXCESSIVE 
I 
INTERNAL INTERNAL LEAKAGE 
LEAKAGE 
I 
ALL 1_1 Y~.if: valve 
CREl/1- po51t•o1u 
MEN • 02 DEMANO 
\ ·~ q REG vlv - 80TH CLINGING • Sui I ffow vlv (3) .. 
SUIT C li"'i9ine wit f()f"? SUIT FU,l,,L FLOW 
• SUll lESt vlv -
':A81N Pfl:ESS >4,0 psi ONE Q!! .!I •Perform wil CREWMAN 
I Cl l""I~ suit 1 
YES circuit ond 
PGA ch~ek ~ SUIT LOOP 
! NO Sult moinklfns 
NO tt.UMSING 
prenure '? LEAK 
r 
I w ~ Clingirie wHs J, YES • Suil flow vlv • NO eovwd by 2.1 SUIT fULL FLOW inc;.orroetly 
I 
Clinging .i.uil 1 
poslHOMd VQlve • Ve-tlfy 0 2 system L!J ao TH o1 
1 YEs 
pN!:sS wltl, MSFN 
NO 
OEMAND f! EG 
Systefl'I press low ? FAILEO CLOSED 
;!_JREDUCED Oz 
J, YES 1 
~ I ECS 0- 111 
0 Metabolic rt1q,u1rC'n1ent p ~•r 
INFLOW BETWEEN • Switch lo spo,, 
SUI T FLOW Vt.V vmbllieol hem 611 
r.-o)t' OIRECJ Oz vh ~ rc..-m.au i., nppro1u 0\1'tch 
AND PGA 
to meter 0 2 into (). l- lb/hr. 
MSFN reporh 02 SYS wil loop 
PRESS LOW 
P,a sic Date 









U9h1 on if: 

















APOLLO OPERATIONS HANDBOOK 
PROCEDURE 
NOlE: 
Svit co~ .OP or TSO will 
odequalely s«vb cabin oir 





Suh c:ompr•1f0r', inc:Jy remoi ~ -
inopeu,1th;e for r10 longer than 
one mil'lufe ot 01phyxi0Hon 
moy rewlt. 
3 
• ~ipect SUll COMPR l 
(or 2) -.Qff 
S..,jt C¢mpt 4P df'()Jli$ to :C-'O ? 
YES 
S Suit compr check 
• Rodun,;tcin1 UIT COMPtt • 
9ltuoote ~~ 





• V..-ify $Ui1 IQQP itHegrhy 
t------- ----1ves 
Suit C()l!lpr AP ilKf ? t------.. 
NO 
9 
• 1UIT ftOW It.ELF vlv .. Qf.f 
I---------, YES 
Sult- comp, OP Iner 7 
NO 
I I • SUIT C0."i1P.!t (2) ~ ON 
oh«mate AC bt118i -
1-__:::::::::::::::::=:=::..___.j YES 
Suit c.o.mpr oP incr ? 
NO 
13 • OIR.tCT 02 
VLV • OPEN (CCVI) 






INO f AILLME 
DEGRADED OR 




Low 6P~used by 
opcr, .SUIT Ft.OW 
RELF vlv 
ll DEGRADED OUTPUT 
Of .SOTH COMPR . 
'IVIO COMJIR 
OPel.ATJON RJQ 




Crew c-ondiHo.A. ? HOT SUlT TEMP ind ? 
3 
HOT 
Pd"°' (Sk} g ly C'IIOp 
(IOJI temp high 
A8LE IN t-;--1 "'f 
SUit LOOr '----,;C,;,Ol.,:;D- ~ 
{ >50.5°F) ? 
NOR.MAL YES 
! CS ECS ECS ECS 
29 I 
NO 
I 19 I PRIM GLY 
















IJnoorrec ted 1, ie}I 
humidity wUI c-ouse 
C 02 fil tcr swe II ltlQ, 
Check filter\ h01,1rly 
for c-onister cleotonu 
ond reploce fihert if 
1Wellirig 1$ w~ec-ted. 
• >TBI> s 
SUIT COMPft RESTRICT1;0 flOW 
A Plnd ? IN SUIT LOOP 
NORMAL l◊W 
ECS 6 • If CO2 .PP 11\(:N)OSoH 
tlo 3 > 7 ,6 n-.n H9, go ro 
SUIT COMPR 
)hirt sleeve operorloo 
ond use e.merg 02 ... LCNI moslcs. 
7 
Change Date ________ _ 
REMARKS 
Smail amount OJ 8\1.lt V\1r'l~i-
lat.ion obtained by openll'lS 
direq Oz v.iilvc. C:t.b in-
pr~s-11ur• m \lst be partially 
dumped p eTiodic.ally to 
purae c:&.bin or COz. and 
h.\lmidity buildup, PCA'fl 
wiU Nlloon up to 0. 32 psl 
,11,bove ca.bin i.! in cabin moclll', 
0 Auumu SUIT f'I..OW RELF 
valve i s OF'F', 





























APOLLO OPERATIONS HANDBOOK 
Mm hec) gly dhch 





Woste tonk qly 
ind full ? 
YES 
9 Vciify wcioe tic qty 
• SUIT K 20 ACCUM 
AUTO • cenltt 
• SUH CKT H2¢ ACCUM 
ON - I (or ?) f« 
NO 
8 
• SUIT CKl H20 ACCtJM 
AUTO - c.n1or 
• SUIT CKT tizO ACCUM 
ON • 1 (Cl( 1) for 10 s,c. 
NOTE: Rept0t $$V<trol 
llnw» at I minute ll'lte.rvol, 
Oz now P$0' h igll 
when s.wltcl'i is octuoted? 
NO 
20:st-c. - -
NOTE, Oz FLOW HI IO NO. I (.,- 2) SUIT CKT 
l ight mqy come on H20 ACCUM S0\.ENOID 
OR fiECT CIRCUH 
02 flow ck-ct <J .0 lb/lu FAllURE 
L--•-ft_.,_=.:...•.:.•.:.'.,1;.:5,_,;.:-,,:...7_........J YES ., ____ .,. ____ _. 
NO 
II NO, 1 (or 2} 




sun CKT HT £XCti -
off (c~lcr} 
• Vf!1'ily SUIT HT EXCH 
PRIM (SEC) Gl Y v1v -
~I 
Suit ten,, dt-cr ? 
12 
• SUI 1 CKl H20 
ACCUM AUTO - 2 
(a, j) 
l-5 SUIT HT EXCH WAS 
IN &YPASS CONOITION 
ECS ECS NO 








\Voile wotcr q ty 
incr ,opjdly '? 
NO 
• SUIT Ck T H20 AC CUM 
AUIO. ~ (..- E 
No. 2 (or 1) c-ecum cycle~ 









Cool 1oop in 
operotlOI\ ? 
PRIM 
• Activote s.c: GQOI loop 
to cool suit ht • xch 




Humid ht deer IWOr time? 
YES 
FAILURE OF CENTRAL 
TIMING SIGNAL 10 
NO. 1 (o, 2) H 0 
16 'Suit hi exch mu~I be 




NO COOL CONTROL 
TO SUIT HT EXCK 
1--M-'E:.:C:.:S..jSECONDARY LOOP 
SSR- 1 ACTIVATION 
22 
• SUIT CKT ff20 ACCUM 
AUfO - 1. (or..!) 
25 
28 
SUIT HT EXCH t-120 
SEPARATOR PLAT£ 
PLUGGED Ol BLOCKED 
URINE DUMP LINE. 
NOTE: A b!oek~d urf"' 
~ p Ii~ con be condud~d 
ooly if th~ woste H20 tonk 
qty ho,been verified fu ll. 
S.. 1tep 9. 
• SUit CKT HtO ACCUM 
ON - 1 (er g for 10 H< 
QI teq ror Cf~W COl'l'lfOt'f 
URINE 0V80 DUMP E'CS 
NOT DRAINING 34 l 
REMARKS 
0 Quantity vcrl!ice.tlon tt,&t 
ia v•lld only if Oz Oow rllte 
ia <- O. 45 lb/hr befor e IA:$l. 
0 Opcr•ti<>n o( No. I !or ?) 
ltzO acturr.ulator n11,y ,stiJJ 
be pouiblc. 1'hls r-.,n b-f: 
verHi~d by pladng H20 
ACCVM I (qr 2) vdve to 
MAN for l O $$C and then 0£1. 
noting a high 0 2 flow while 
valve 1-11 iD MAN poshlon. 
0 ov1er"tlO*' ,,. verified l1y Oz 
FLOW i ndlC.\tOI" PC1'~i nM; 
biah within a H!'l'I minute 
per-i od, 
0 In the primary be.at cx-
cih.:i.n ger rnode, thi:: failure 
C'O\>ld be ca\)sied by a mot or / 
motor •wit<:h failure.. 
0 If A l"&pid increase ltt WA$tC 
water qual'ltllY is noted, 
rC)teue SULT CKT HzO 
ACCOM ON .swlcch. 
0 Op$''ndon is verHt.,d by Oz 
FL.OW lndicato.r pe__g.glng M;:h 
wllhtn 11. t~n mlnu.:c perto(l, • 
G) Opcntion or No. l 1or ll 
Ef20 accumu1Mor $lilt 
operable by nlAllu<I) 
atruat:ion of a:oll."noid 
switch, 
SM-2A-1509 
, Change Date ________ _ Page ______ _ 
• 
- - -SM2.A 03 SC 101 (2.) 
APOL LO OPERATIONS HANDBOOK . 
SYMPTOM PROCEDURE REMARKS 
~ 
I [!] 0 Gabin pre:n > 5. 2 psi ill Vt:1'Hy cobin p~n 
ind norm a.I alter imu: r tirm. 
'·' CASIN PRES.S HIGM L:J l2.I u~ "';, i,reu Ind SUIT PRESS ind NO CABIN llaESS 
Ort INCREASING '! CAB AAESS ind ? INSl f AILUi.E 
to e.srimotc cabin .~ .. 
I 5,2psi YES 
~ 02 flow high ? YES ECS 
I 
I I ' . 
NO 02 FLO'W ti! 






S .... _ge rte preu de« ? PLUM&ING ' 
LEAKING 
w ' - NO 
I 1$,olot• ~•r 02 tol'llt• L!.J SURGE TK RELF VLV • 0:z PlSS vlv .. OFF 
(verify) LEAKiNG 
I • REPRESS 02 vlv -~ {vfM'lfy) 
• EMEft 02 v lv - CLOSE 
~ 
I YES 0 2 PlSS RElf VL V 02 PLSS prc )S ind deer ? LEAK! NG OR PlSS 
NO <p 
PLUMBING LEAK 0 Tbb Hep m~y r oq'Ulra 
I 
eo,1stdcrlll>lo tlm,,, 
~ MS-FN reports 02 
~ ,~fem preM • MAIN REG A NO vlv - ¢.lose 
I 
02 •Y' prcu high ? 
YES ~ NO. I MAIN f!EG 
YES 
Cab press stop.s iner ? RELF VLV LEAKING 
N,O 
pd~ I ECS cp 51 I ,... MSFN re-poets 
L!!l I I I 
I 
0 2 SYS PRESS 
• MAIN REG A vlv - ~PEN 
. v-}Ji- -
HIGH 
.J,, A'.~ • MAIN REG 8 vlv -~ 
~ } -Cob prdu stops incr ? Y1'S NO. 2 MAIN REG • 
I 
RELF VLV LEA.KING 
NO 
> 
I!!.] • . • , 
I 02 LEAK BETWEEN MAIN REG ANO 02 FLOW SENSOR Qi SMA.l.l CAB PRfS.S REG 
CALIMATION SHIFT 
I A 
I ,. ~ I l.2.1 Verify cob l2.I 
pres.1 Ind • C.0.8 PRESS RELF ~ 
' CABIN PRESS YES 21 vlv {2) - ~ LO'WOR SUIT PRESS ind • OCf'I 1ults • WASTE MGMT I 0 M~ln u.in folly suii.1d 
DECREASING 
..,. CAB PRESS ind? OVBD DRAIN vlv - mode. ExC"es1iv(' Ot 
NO Qff 
consumption H ,·.llbin 
4 I CM ..-.i:..a pil I v _... 
NO p r es11ureo is m<lh'>tol'inrd. 
Cob press incr? 
~ CA& PRESS 
PUNCiURE 
i \'1'S 
·-~~ .................... I SENSOR INST w FAILURE • CA.& PRESS RELF 
vlv (LH) - ., Ot'I 1~.llkin,. va\v,~, 
I NORMAL 
- Cib1n pr('UUh' r(' lh•f 
w RVc \'alve r ~dundirnq l...,.t-• 
YES A8 PRESS 





I [!.I LH CA.& 
PRESS ~ELF VLV 
I LEAKING 
-
J; a sic Date Change Date ________ _ 
Page _ _____ _ 
S 2.A 03 SCIO! (2) M - - -
APOLLO O P ERATIONS HANDBOO K 
SYMPTOM PROCEDURE REMARKS 
I 12.J 15 L_,J Prim (sec:} gly C~EW UN- c, ... COLD 
COMFORTAal E conditiot'I? 
ev~ out tc.mp NO 
IN CABIN I 





PRIM GLY £CS ECS SEC GLY 
• EVAPOUT EVAP OUT 
TEMP LOW 191 I 281 I lEMP LOV/ ECS 
I [If ~ l!J Prim {sec:) gly 
201 1 
PRIM Gt Y HOT Prim hec) 9ly NO YfS 
Cab temp lhd'? e-vop out lel"l'lp d is.ch press low DISCH PRESS 
h,gh (>50.5°f)? I< ,o <39> p, ; I? LOW 
I NORMAL Yes NO ECS 
27 1 1 
I t 
! SEC GlY 
PRIM Gl.V ECS ECS SEC G lY OISC-H PRESS 
EVAP OUl l81 I 291 1 
EVAP OUT LOW 
lEMP HIGM TEMP HIGH . 
I .-ailrl--
1 0 Cf secondary ftl.ycol 
,v,1crn i• nov.•ing 
Uneof!'ected hlgfi 
6 Verify cob flow tbtou,:h <::~bll'I he~~ 
h umidity wat Couse ~•xchans "r. tempt r.1g~re 
15a 
CO2 fil ter swelling. • Cob h t cxcli flow ~ontrol i& ObUJ-i..tl (>d l>y 
CAIUN Chcdc. filters $)()fh t.mobstrvc: ted manually -po.si t lonln_g 
HUMIDITY hovrly fOf' conincr • Cheek ir,dividuol acc:or.da.ry cabtn tem· 
HIGH cl-«0tw::e ond ope-rot ion of eoc:h ✓ p:1 Po, u;on Ion pcrature control va.lve. ,.ptou flltel"$ ii cob (on 




~ 0 Cabin tempcrU-u.r~ chan&c11 · are slow rcactinl(, 
I • CAB AUTO TEMP tw - full INCR « ~ ru11 dec-r o, req to 
roslorc C:offlfort • CA8 l EMP -
I Cob l♦rnp retvrn, NO 
~ 
• PRIM CA6 lEMP 
to l'IOl'lflOI? .., ,.., - H (CCW) or 
♦ YfS C (CW) os .-•q to 
I 
rt,tore C()tl'lfoc-t Lt.!J ~ Temp control Cob temp rehlrn, YES AUTO CAIi, 
lneor,eetly to normal ? UMP CONTROL 
posi tiaied J, NO FAILURE 
I l!:J CA~ TEMP 








• CA6 FAN (2) -
I 
Qff.(to stop 
flow ttuv cold 
eob h1 exch) 
"' • Don PGAb) 
I 1r hot! • Cool cob by ~e cool loop ., 
I 
•D°" PGA{s) ., 
' 




c ire thru hot 
c.ob ht e.xch) 
~•SUIT CKT RET rfllllll- C? 0 i h c h:ind hf'ld hy~rOm· VLV - P,VLL TO euir c:~•, 1)1); llt~d io 
I O PEN CMek CO2 PP with l!!J • Voc:vurn tuil ,., 
verity humldlty 14lv<,1l 
Sui! <:kt fe t Krce n Yes Cobln Gos 
and humid i ty ch.Anjl.f'iJ. 
Al'IOlyzor . COz v lv 'ICn! l!fl dirty? 
semor moy b4 [ill 
I Hul'l'I idi ty dcc:-r over 
YES Humidity cou,,.ed 
NO inoccurole with by dirly JUll c:kl- t♦t 
dirty screen, t ltne'? screen 
' NO ECS 
• 
2.I ' SUIT CKJ HUMIDITY HIGH 
l\as ic Da te Change Dat e _ ______ _ 





YELLO\q l .· • on 11, 
~ ' {40 PIUM ovr 
• ' '
1








: .,s ic Date 
" 
SMZA-03-SC 101-(Z) 
APOLLO OPERATIONS H ANDBOOK 
ECS RAD PRIM 
O UT TEMP ind 
<-30°n 
Y!;S 
Actuole t edundant htr 
• ECS RAO PIHM HTR -~ 
ECS rod f)f'im temp In inct? 
NO 
3 







PRIM HTR CIRCUIT 
YES FAllURE 
0 
Gl Y EVAP PitlM OUT TEMP YfS 
i t'd. >50. S•f ? ECS PRIM GLY EVAP 
~ - - ---,.-- - - J-- - --.r.:,a:r-:-1 OUT TEMP HIGH 
NO 
6 Gly ov<1p ope,otlor, 
GLY EVAP PRIM STM PRESS 
It'd· 0.10- 0.1s psi 1 YE-S 
NO 
9 Sel•e1 redmdanl flow 





Ec s PRlM Gt.Y EVAP OUT 
19 I TEMP LOW 
PRIM R:AD OUTlEMP 
SENSOR FAILURE 
• ecs RAD FtOW AUTO 
CONT • l {or 1) 
ES FLOW PROPORT10NING/ 
ISOLATION VLV FAlltlaE 
Rod out temp inc,? 
NO 
11 Chodc for frozen rod 
• £CS RAO FLOW P.VR. 
CONT - MAN SEL MODf 
• ECS RAD MAN SEl • 
RAD I 
14 
Gly disch prim preu tn<.r NO 
within l min? 
RAO I PANEL 
STAGNAUD 
0 
16 lhctW SIOgf'IOltd J)Ol\oe l 
• C ,i,mt SC 10 dir•ct 
stognoted ponof towo,d sun 
•£CS rtAO FI.O'W' AUTO 
CONl-l 
• £CS RAD FLOW fWR 
CONT-~ 
• Woll 17 MC: few isolation 
vtv to PQ4itiQfl 
• £CS RAO FLOW PWR 
CO NT - off (center) 
o V/oif 50 tnin for po,iel to 
Iha. 
12 
• £CS RAD MAN SEL • 
w.-2 
Gly d isch prim p.ss i.nd in<:r NO 
whhln I .mlf\? 
IS 
Yl:S 
AAO 2 PANEL 
STAGNAlED 
17 Resumo normol rod 
()JM'fOtlon 
• ECS RAO PRIM Hl R .. 
eE!MJ 
• ECS f!AO FLOW P'w'R 
CONT - PAIR 




PRIM RAD OUT TEMP 
SENSOR FAILURE 
IF (Qilure ,;.ontinl.llU, 
isolate b lodced panel end 
«le.,t SC for rno5' 
fovorobl~ heot ,. jecllol'I 
REMARKS 
0 a e-c:au11c of t h e rmal constanu 
involved thr-r~ would b~ f.imc 
to verify £CS u .(!itl\Or QUt)ot 
tcmp$1"a.tur .- wilh MSr·N as 
th(: tad1atot- l:empcr aturc wa~ 
dt<>ppins. 
C n () ~ hoodn, • ~ ::b::y n ot b~ 
failu r e. Shi) ♦ h~Ateu 
ill l-o!! fo r troub)cah.ootlng l\fter. 
• Afo r.a.di.'ll-01' O~l'ating 
i¢fnj)(IU,l\ft'~ ex..hb, 
0 H<:alcr is abut off for 
t roublc,hooting .a.nd tc, 
.-void pouibilliy, whh 
tow now. or boiling 
glycol in lin e. 
0 MSi'N eau a id in deter-
mining / ro,t-n/atazn atcd 
panel by telt-metered 
p rim.-ry radiato r ba}• 
tcmpcr.-turil w1 
ml'a.8'1)r"m♦rll!I and 
prlm.;1.ry gly<"OI t!ow rate!. 
0 u GLY DISCH PRIM PR::ss 
indic.-tor (40 p8i procec-<l to 
£CS m<1Uunc1ion p:-occrlu:-.-




Ab1u•nee or \\Mer bo1tin,:. 
ill\d no-rin&l prima.r)" 
radiator inJet l1'mpcr~. 
tut'c only indic.:atlo,, of 
p rlm.:.ry ritdhnor outl1"1 
t~mponurt". 
The 1h.:1.\.\1ne proe>'/J..lj m lil ) 
he ~.'(pedlHl:d by (H' li· 
v«1h.nJ: t h ~ 11econdary 
<i<>Oltrnt loop. -Pa1H•I J le 
Joeatf'd bt"Lwet"n +V .-nd 
l Z a.xe.s. Pan t>J Z i s 
!oc,ucd b<'tw.-cn - 'J' il-nd 
• Z :;.r,x-.,s. 
Blockat(l o( radiaH•t' llo\\ 
c.tn,,ot l>~ di,tinJuiiih f'd 
( r<nn a .staitn.-1 .. d P""<l'', 
Sinitle- pa.n<-l 18 1~811 
eHectiv<-'. thl-'l'Cforf' 
c lec:,rlol loads •hould b,· 
r<-du ee-d. 






PR.IM £CS RAD 
OUl HMP 
HIGH 










SM2A- 03- SC 101- (Z) 
APOLLO OPE R ATIONS HANDBOO K 
PROCEDURE 
G ly dis.ch 2 NO 
prl1t1 pret-s C LY EVA.P PRlM 
<40 p$i? STM PltESS ind 
YES WQl 4C" boillnQ 
ECS 
(0 . 10 • 0. 15 p<!)? 
W I 
YES 
PRIM GL Y 01SCH 
Pl«SS LOW 
s • ECS IAO PRIM 
HTR • o/1 
(~) 




f low eOl'lhol 





UNISOLATA8lf NO ECS rQd temp prim 
DOUBLE FAILURE out do,r'? 
~1114c 
ff gly cvop outle t 
t•mp roo<::hcs 60° ECS 
oet lvote ,eeondory i----+t---1 
g ly cvo;,wlth SS!l .. J 
rod io tor byposscd, SECONDARY LOOP 
ACTIVATlON 















G ly evop prim NO PRIM RAO OUJ 
out temp f-'➔,f 1£-MP INST 









• ECS RAO PRIM 
HTR .., P.!U.MJ 
FAILUJtE 
L EVAP StM 
SAUTO -~ 
£\/AP STM 
RESS INCR-0.f.CR NO 
Stm prffs deer? 
YES 
4 FROZEN STM 
DUCT OR STM 
PRESS VLV 
F~ILED CL 
Control evop nm 
~$$ mot'll,JOlly IO 
Jower gf "/ .-vcp 
out temp 
YES GLYEVAP IN 
,_ h :-+l TEMP • &.Ii 
~ , 1,, 
I 
9 
• G LY£VAP IN 
TEMP - MAN 
• PRIM GLY EVAP 
IN HMP vlv -
'l..c;;:;::::::::¥ifci: ='- • GLY !VAP Hi<) 
FLOW - off (center) 
10 
EVAP WAS FROZEN 
NOTE: Ir problem 
rocutt, change J52 
with J53 end tecp,tOI 
step 5. 
• GLY EVAP StM 
PRESS Al.11'0~ 
• Change JS? w Ith J53 
• Pef'form ovop re-
.service procedure 
180 If H:O CONTROL 
ECTION OF GLY 
EVAP TEMP CON-
TROLLER FAJLEO 




1- ------tvts GLY EVAP I 
Gly evap temp cvt I-°" TEMP CONTROLLER 
dect? f AILUR.f 
NO 




• GlY EVAI IN 
TEMP vlv - adivst 
to mointoin prim 






14 Monuotly control 
wote-r boiling 
• TMU-.t:rulL. 
• GlY EVAP H2() 
FLOW -~cs t&q 
Change Date _______ _ 
REMARKS 
0 Prim:i r y ra.dh.tor ouLl<•t 
tcmpen.tur c > 5SQF' n,,1 
e.bnotmi\l wh(ln 1L$t,H>clat,111 
with hlgh e1ect ricail lVl\<llt 
( > ~000 wa.tu). 
0 1:iri.ma ry r;1di;i,.to r lnl,;.t 
tcmpe r;arurc and .i,b&ence of 
water boHlng ca.i:i be u•ed to 
ot.lm~1~ ptlm(\ry r.:i.dL:ltor 
wllo l Wampeo:a.tu re. 
t 
• 
&OliOn u/ thu. step 
• be neCCIS.lrV. 
0 Reduction ol e- l'!lClriU.I 
load, m.ay r educ e h ·&.po~ 
r"-tor inleu i~mpi! ratur-<-
so th:i.1 \\'a.ttJ' boilinJl i s 
not requlr~d. 
g 
SM· 2A· lSl3 





i>;it l ,V, G LY 
.fVAP OVT 
lfMP l OW 






















RQd pr im out 
t.,...p >92°F ? 
17 5 
PRIM ECS RAO 
O U T rEMP HIGH 
Rod prim out 
h:mp<48°F? 
NO 






PRESS INCR .. 
INCJ! '°' 45 rec: 
Strn pro" Iner 
>O. 16 psi? 
NO 
13 





• EVAP H20 
CONT PRIM 
vlv - OFf 
• Ac-t ivato M<: 
cool loop (wi'th 
rod bypo,sed) 
SMlA-03-SClOl-(Z) 










DEC!t (not l~u 
!hon 0. f psi) 
ES Mm gly evop NO GLY EVAP TEMP 
INST FAILU.RE 
Z3 




INO< - IJ:!2 
temp deer? 
YES 
2J G I. Y EV AP TEMP 22 Mot1uolfy 
CONTROLLER J--.j control • vop 
FAILURE our t4'Tlp 
25 
t------tNO 
Stm pr•u fncr? 
24 
JAMMEO STM 
• Decreoso •lee 
loods to fl')Oiri,oin 





• GLY NAP STM 
PgESS AUTO -
~ 




G~ Y EVAP PRIM 
OUT TEMP ind in¢r ,o • ECS RAD PRIM 
OUT TEMP Ind? 
NO 
14 
PRIM GLY EVAP 
TfMP INST 
FAILUkE 
18 lt.oc:t iva te 
pdm evop 




PRESS CONTI<OL f-~ 
VALVE 
r""°?l.Orient S C ror UM 












11 Chof'IQ$ c:on~tor 
J52wlth JS3 
• G LYEVAP H20 




• Change JS2 with 
J53 




by odjusJi~ p,iin $lY 
•vop i:ri te,r.p volve 
8 DOUBLE 
FAILUR.E 




Gt y EVAP TEMP 
CONTROLLER & 
GLYEVAP 













16 MOtlually cantro' 
evop 
• GLY EVAP STM 
PRESS AUTO -
MAN 
• GLYEVAP STM 
PRESS INCR -
0 $ req 
ECS SECONDARY 
SSR• I LOOP ACTIVATION 
Change Date _______ _ 
REMARKS 
0 This faili;11:• limit• water 
boilina e .i,pa.dty. 
• 
\ 
0 Proper opeud ao o{ the-al yc:ol evap m,a1 be 
obt~i ned lrom MSFN and 
ECs RAD Pri,n.< 1N 
T EMP hu.lic:at,or. 
\ 
I 
SM .. 2A.•151.t 
Page _____ _ • 
> 
I 
















APOLLO OPERATIONS HAN DBOOK 
• • ECS GLY 
PUMPS - Qff 
(m()l'l'ltntod ly) 
GJy disch pres., 
dee,? 
YES 
7 • Swilc.h to 
redundant gly 
P""'P 
G ly dlKh pritn 
i11cr? 
NO 
9 V~11fy senw 
• ECS GlY PUMPS -
Qff 
• PRIM G l Y ACCUM 
vlv .. OFF (CW) 
• PRIM ACCUM Fil l 




8 GLY PUM P 
DEGRADED 
OR FAILED 
G ly d is.ch press 
18-27 psi? 
N O IO Gt Y DISCH 




• PRIM ACCUM Flll 
vlv .. Qf! 
• PRIM Gl Y ACCU,'A 
vlv - ON {CWl 
G ly disch ptw; c.qm- YES 
p01ible fo, \ndieo1td I-=-~ 










♦ Retum 1·0 
o,tgitiol gly pump 
• Return lo 
otiginol 9ly 
pomp 
Change Date _______ _ 
0 wich ECS GLY PUMPS. 
OFlt, glycol diu:h:n1c 





Page _ ____ _ 
r 
SM2A-03-SC10l -(2) 
APOLLO OPERATIONS HANDBOOK 
• 
\'() ' REMARKS SYMPTOM PROCEDURE " .-, ,----t, -,..,.=:-:=.,_=-=-=~~----;:,;:~,=-=,::=~< ~15"=c?\'' ~:.ij·~ ~~1--;~ -~":l' ii.' ; . ~r-:-----, 
1 I 8ypou rod l2J Mc:,nvc,lly _. • _ / 
(i') • ECS RAD ~ IM ,eleco ,od l • • , · • • I ._,___4 ~ ,-0 n••nnal ~•nJM!!:.?~ ..,., 
.' I 
•, 
T ~!t:~ff -~~! ~~ R_Ao ,. _-vll.'"'"'i\' '7 . ~~ J; f"'ro" JC " ~~ ,,. ' 
PRIM GLY I el'ltlM ¢ LY TO N ~ MAL .i - ~ 1 ( v I 1 
AC CUM QtY 1--,i,i RAD vlv - PULL ,_YE_,S"t • ECS RAO FLOW ~ .J.,J- q:> • • ,-
LO W O R TO SYPASS I PWR CONT · _ . 0 H.al ( ot r .1tdb.t.Qr heat 
DECREASING I NOTE: 8ypass MANSEL MOOE r ~ ~ctlon c.apahiHty lost. 
operotion > IS min • ECS RAO MAN ~,-----• .. 
con l•od ro rod SELECT - R.AD I : 3 1 I c I 
• 1----==-;NO --' .._, 
frff.tu,o Accum prim q ty RAO PANH 2 • ECS RAD PRIM 












8 I l,olote oeeUl'l'I 
• PRtM GLY TO 
RAO vlv .. 
NORMAL 
• PRIM GLY 
Mo,iuolly 
1el~ct rad 2 
•ECS RAO MAN 
Sfl - RAO 2 
1--:---:,--:-,,,::-c-::---fNO Accvn, p,tiM qty 
deer? 
~ 
RAO PANEL 1 
LEAKI NG 
~ G L y LEAK IN ECS SECONDARY LOOP 
LINE COMMO N t---+t;::::--;1 
TOP~~ 1~tAD /> SSR- 1 ACTIVA-q> 
~ 
• ECS RAO PJtlM 
HTR -f&IMJ 
ACCUMvlv -
1--0='='=~=W)::'.-~ NO ~ ?KIM G LY 
ACCUM 
J!!J G ly m v o, 
occum 
•P~lM ACCUM • 




holo tc w it 
fl t cxd , 









l.!!J • SUI T CKT HT 
EXCH - Qt!. 
• t:CS GLY 
PUMPS - Qff 
G fy dhch pres.s 
compatib le with 
lnclico tod g ly vi:s 
occum qty? 
LEAKIN G "" ,/' 
~ 
GLY t.EAK IN ECS 
SUIT H1 EXCH V' 
" 
~ Activa te HC 
cool loop fo r wit 
h t Cll.ch opfirot10t1 
with md bypassed 
SSR- 1 





118 I UNISOLATA8t f 
1---J LEAK IN 
GLYCO L 
CIRCUIT 
~-• R•"'"' to Ol'iginot 
gly pump 
• ECS RAO PRIM 
HTR - £&II.I 1 
£CS SECONDARY LOOP 
t-- --t-::s"s•'"--:1, A.CllVAllON 
f I Trontf« g ly l'o rsvr ~ NO 3 Tr<1<1sl,nt condition ~ used 
t~~Rl"M;-;;Arcrc;;U;;:M;-f,;l;,L;-L-::,;:,,:-.:ro;;;E,1Ft_VE_S_ .,__G_l.:_y_o_, _"'_m,-qt~y;:i;-oo-•_ago __ 1•..J?l-"->:.il-::.J ;tloC:r ln occum qty 
P!tlM GI. y jlcl Y RSVR IN vlv - Qf'.ttl YES 
ACCUM t---t~ tlicn ClOSE 
QTY HIGH NOTE: 
GLY RSVR IN vlv should be 5 Stoti;s O K 
0 All l.ndleadon.s of g lycol q uantity a re lon, 
0 Whh pump oH glycol 
di , chaq;e p '.l'eUl.'rc 4bould 
equal) / ..; :i.c.cum ul&lOI' 
qu.11,ndt)' , 
> 70%1 l'IOtm.ol rol'\Se 
ii 30 •7<J>A:, 
t¢pidly croc..!ccd open and 
th,f,. ctoUtd, 
PRIM ACCUM Fill 
VLV LEAKING I--<~ • Se-peot st.,.p 1 os req if le-ok 
fOte is h igh 
cp I 
SEC ECS RAD 
O UT TEMP 1--f-<>! 
l OW 
GLY ACCUMQTY & . I' 
IND FAILURE ...-
r J Sec h t, check ~ I Reoclivolf! htr 
•Check totol SC • ECS RAO SEC HtR NO 
curtcnl tY,.,E,.S~ ...:.·JS[l,f~C-,-,---! 
• ECS RAO SEC 
HTR ,. Off Sec g ly diKh press 
• Check. totol SC < 39 i»i ? 
current J _YfS 
Botti h tr Of)$t0th19? 
•NO ECS 
171 1 
.Ij O NE OR 80TH SEC GLY DISCH l!<ESS LOW 
KU FAILED OJ 
•PRIM ACCUM Flllvlv -ON 
..!Jo otJ gly evcp sec NO 
out temp "" ECS 
rod s•e out temp 
~ ECS RAD TEMP 
sec OUi IND 
FAILURE 1, 
0 Who n b ('i\.Un•• :tl'(' 4·,...,ii('h f'rl 
~ o({, d-:ilt;l i:\U'NJ)t w, U b\" 
a ppro,<lmMl"ly 3◊ a rnp, U 
b o th hl"a.k!u .O.rt! op..- r tttini:; , 
:.nd 1;, ;a1n f1 t: if o n l" h,•;it,• r 
ls op-0ralln)l:. /"CT"_.,,,,} t'l+----~ ~:i> 0 .,..., ~ >.o-o 
~ • ECSRAO SEC 
HTR .. SEC (Ir One j.& fi" Use G LY E VA P S£C OUT 
htt is operating) ~ ~~ \.::.,J TEMP inriir .'l.tor ,d1h E:C..S 
• Orie11t SC for .RAD S F.:C rN T EMP ind i -
solo r ~tlntOl'ld/ ~{) • ,.~ c,uo-,. to ,;-e t imal eo J C'cond:tl')' 
or !l'loC: r elec k>och - ~ r..idl:<11fo r outlt't t<-m pl"nlt,r,, , 
B asic Date Change Date _______ _ 
Page _____ _ 
SYMPTOM 
SEC ECS ~AC> 
OUT TEMP· 



















Basic Date ... 
SMZA-03-SC 101-(Z) 
APOLLO OPERATIONS HANDBOOK 
PROCEDURE 
WJ NO ~ S.c gly •vop NO ~ SK g ly evop NO ..iJ SEC RAD OUT Sec gly d i$ch boll Ing H20 
OUI temp TEMP INS? p,~u < 39 p,t? (Stm prcu 




~ ECS 271 I 291 I 
SEC GLY SJ Oeoctiva le h tr SEC GLY EVAP 12..l Manually C>ISCH l'RESS 
OUT TEMP HIGH conrrol htr LOW • ECS RAD SEC 
• Mool ror ECS RAO Hl~•Qff 
~ SEC OUT TEMP Sec rod in te,mp Y<S SEC HTR Ind 
deer? FAILED ON • Above 48°.F, ECS 
NO 0 AA!> SEC HTR -o,, 
• 8e!ow 40°f, ECS 
µ.J • Oe<t sec ECS RAD SEC HTR -w EXCESSIVf HT jK 
f,,eot lood 
.LOAD FOR SEC 
• ECS RAO SEC 
COOL LOOP HTR - ill: 
I I Isolate possible Id, 
• ECS RAD SEC HTR - Qff 
• GL Y TO ltAO SEC vlv .. 
BY PASS 
• SUIT HT EXCH SEC G l Y 
vlv - BYPASS 
NOll: Sypan o_perolion 
>IS min con lttod to tod 
f~c:ing . cp 
Gly cecum qty ~tob!U2.ed? NO 2 I • SEC COOL LOOP 
PUMP - off (cen~er) 
YES h gly disc:h icc pre» .i.l NO GL Y ACCUM QlY c.-ompotib le For indicor•d 
gly QCwm q ty ? INSi FAILURE 
Ye$ • S I Reoctivore 
• SEC COOl lOOP PUMP -
AC I (AC 2) (If ,,q) 
~ LEAKING SYSTEM t,, • lcsRAD SEC Hfa -
(CANNOT 8E ISOJ.AlfD) SEC (if n.oq) 
• GlY TO RAO SEC 
vlv - NORM.AL 
• SUIT Hf EXCH SEC 
6J Reactivate rod Gt. Y vlv .. FLOW 
• ECS JtAO SEC HTft -
SEC (If req} 
• G LY TO RAO SEC 8 I lsolot¢ tod 
vlv - NORMAL 
• ECS RAO SEC HTR -
NO IIJ RADIATOR SYSTEM Qff 
G ly occum qty srobilind? LEAKING • Cl Y TO RAD SEC 
vlv - 8YPA.SS 




..!J SUIT HT EXCH Keep wit lit exch sec 
LEAKING gly vfv i.solated ex~t 
just p,'iot 10, ond dv,tng 
•!'Iffy to e.onseNe coolant. 
Change Date _______ _ 
REMARKS 
0 Hea.tci:- operation can be 
con!lrme-d by ammc:i.. r 
ckangc duTini ,whching 
Operation. 
0 ThJs eymptom is aho valid 
when u,c.ond.111'y gly~ol loop 
a ~ in operation, 
0 Wlth pu.mp off glycol dh-
cba.r,!;e p:-euul'e thould 
eqy;il l/ 4 glyc-ot .a.ceum -
ul1;ior quantity. 
© Humidity control .11r:d $Uh 
loop C"(K)ling not available 
from •ccondilll'y 1aop >A•hen 
&ult h~<i,I. e;..ehanger i.s 
by,paue.d, 
SM-2A-ISl7 








, normol range >70% 



























APOL LO OPERATIONS HANDBOOK 
PROCEDURE 
cp 
1 I • SEC COOL l OOP 
PUMP - off (center) 
b gly dlsd1 sec ~,1 w ~ •Attempl red:.iclion of VIS 
~potible with lndlcotcd High se<: ae~ qty s.ec qty by reducing 
glyoc:cum qty? S4C 9ly loop tert'lp 
~ NO 
l!-J SEC GLY 
ACCUMQTY 
INST FAllt.RE 
ACCUMSEC • SEC COOl 
Q lY ind LOOP PUMP -
,_ ((30!\)? ~ndontb~ 3 Yorlry ~nsm 
VIS Gly dheh $CC~" NO • sec COOL 
ic\-cr? LOOP PlJMP • 
ECS off (cc.ri1•r) 
25 I VIS 
• Gly dlsch s~c: NQ S OLY OISCH SEC Reduced pvmp pro$$ compatible 
PRESS INST output~• 10 wifh indicQtOd 
e lec problem g ly acc:i,m qty? FAILURE 
YES 
e,s 7 • ECS RA() SEC 6 DEGRADED 
SEC COOL HTR - OFF 
180 LOOP PUMP • R.educt-'"';i;c 
'"""' 





tcmp1 LOOP £YAP -40--48•F 
R£SH f tX 
>48•F <40°F 
45 sec- then Qff.. 2J Gl Y EVAP SEC NO 
Stm preu incr? OUT TEMP 
!CS YES 
INST FAILlME 
2:l I I 
SEC ECS 
~ 5.Kglyevop SJ StAD OVT NO DOUlllE 
TEMP LOW out '•"1> iner? FAiL~E 
. YES 
6 I Sh..,tdown sec ~ CHANGE .... 
• SfCCOOL SENSORS 
LOOP EVAP - • SEC COOL Rill! for tOOP fVAP -
45 sec then Qff. ~ Sec gly evop o"t Qft 
Stm pres., incr? YES VIS • Chol'lf,&J57 t«np incr to ,.. with J58 
NO 
,oo out 11-tnp? 
• SEC COOL 
NO LOOP EVAP -
l:YAf 
~ W!..l Gly evop 5eC out YES .!.J JS7 SENSOR STM PRESS 
C0N1ROl Vl. V INST L<- temp nonnol~ FAILURE 
FAILURE ., FAILURE , O ~ tM. ,. 
- • _, i:io ~~ . 
• cp 1-!:J ~ Gt. Y F:1/ AP TEMP Control of 1cc 
~ CONTROlLER gly out temp by R.oe1lvote Ute 
bypos,i"9 5oee tod evop FAILURE 
\IMII evop ovl 
• SEC COOl temp ,e()(:hes 60"F 
l OOP EVAP • 
l.W 
~ Some morwo 1 
eontrol of Moe ...,op 
moy be ponible by 
\lse of SEC COOL 
LOOP EVAP iwite:h 
Change Date _____ ___ _ 
REMARKS 
0 With )'J l ycol p ump (Jt( gly<.·ot 
discharge p teesurc 11h c..uM 
equal l / 4 .accumulat o r 
qu.:i.ntit y , 
0 Wtth. glycol pum p oU r,clycol 
d1&eba.rg e pressur e i;h oul<l 
equ a l 1/4 .:i.ceum ula.t;Or 
quo..ntity. 
I 
Infe r , ~c o r.du)· ~lp;ol evap-
o rator outlet (tem per a tu r e 
from £CS RAO SCC ! N Tl!1'.1P 
indic iuor. 
S,,.~-2A- ISJ8 
Page _____ _ 
SM2.A 0 3 S ClOl (2. ) - - -
APOLLO OPERATIONS HANDBOOK 
SYMPTOM PROCEDURE REMARKS 
29 
SEC GLY EVAP L!J SK rod Oul letl'lp l2,J sec GLY fVAP NO 
OUT TEMP our TEMP 
HIGH 
'>◄8'"F? INST FAILURE 
>50.S"f YlcS 
I l!J • SEC COOi. LOOP fVAJ> -
l:J See gJy crvop 
>0. lS off (c~nler) 
I ... • Chonge )57 stm pun? with J58 •stc coot cp ,:ii~ 0.1 - 0.15 pd LOOP EVAP - 0 Thi• m,;iy r ~qui r • _/ ml consid.(H'3ble t.J.me. 
S tm press de,cr NO s 1. 0r111nt sC ,o l!JsEC EVAP TEMP ~ 1 .. 1 . lo nonnol? h• cit •'"" duet CONTROLLER 
~,es 
FAILURE OR STM 1».. . 
I 
Stm preu deer IO NO PRESS CON TROL 
t'IOn'l'\OI ? VLV FAILED 
~ JS7 SENSOR YES CLOSED, OR t t?~ ' ' fAIUJJIE ' .. FROZEN STM 
I 
OUCI I ... 
L!J Sec. rod out temp ·! ~ ECS yes 
l!JsrM PRESS OUCT ~ >92"F? Z4 I -
I 
l... 0 
SEC ECS RAD TfMPORARIL Y 
Sec C'IClp lost unleu ~ -
stm Pfff' deer • 




~ • Ooc.reoiO elec RESET ill )AMMf D S TM 
NO 
loocfl ond otlet'II 
SIM p,,eu incr? PRESS CONIROL SC un til •"op 
I VALVE t~p deer to ~YES nonnal 
r 




• Chol'lge J57 
with J58 
I 
•SEC COOl cp LOOP EVAP • 
EVAP 
GI y e-vop out leMp NO fSI • 0,,1ent SC 
I 
deer'? to h-"t stm d.iet ,!!JGLY EVAP TEMP !!J• Reduce efcc 
. YES S,m p(e" deer to NO CONTROLLER 
lood i to keep 
evof 0111 tffflp 
~rnol? FAILURE ~ <60 F o~ 
.!!J JS7 SENSOR FlOZEN STM orient SC for 
I 
i ves DUCT • rnox cooling FAILURE 




Q)R epet-iti.o-n o ( thi~ step n\a) 
I FROZEN be nf'Cf'U+"Y· LOOP EVAP • ~•SEC COOL off {cent!!} 
LOOP EVAP - • Cho~e JS7 
I 8Iill 
wilh JS8 
• Aher IS l'!lln, • sec COOL 
SEC COOL LOOP EVAP -
LOOP EVAP- YES EVAP 
El GLY EVAP TEMP 
I !YM Stm pnm sHII YES CONTROLLER Stm p,css $till <9. 1 psi? FAILURE <0. J p$1? 
NO 
I ~NO ~ • • NOTE: If probfem 
~ ~ recurs, dionge JS7 ~ EVAP WAS J57 SENSOR • Dee, efce loads -
I FROZEN 
with J58 ond FAILURE ~e evop lost reoeot $tep 20. 
I 30 FOOO ~EP _!j • POI H20 HTR -
WATER TEMP red undant ~$ w CIRCUIT FAlll.fttE: FROM LOW YES 
I Water temp Iner? MN 8USAORB NO 
I 
3 POT H20 HU FAil.ED 
OR DEGRADED t V 








Basic Pate Chang e Date _______ _ Pag e _____ _ 
SYMPTOM 




• H20QTY IND 
WI - WASTE 
Woste HzO qty 
,.,. ? 
YES 
• PRESS RELF vlv -
Q.ff 
•H20 QJY IND 
SMZA-03-SC 10 1-•(Z) 




• WASTE TK IN 
v lv - ~ 
• H1') Q l'Y IND 
"" • ?QI 
s 
Deer .s tops 1 
YES 
WASTE TK IN 
VLV f All.lJRf 
3 
NO 
• POT Tl( IN 
vlv - Cl.OSE 
NO 
LINE LEAK 
tlETWEEN POT TK 
INVLV ANO 
WASTE l K IN VLV 
YES 
6 
lEAK IN PO T H20 
SYS OR SENSOR 
FAIL~ E 
- - lQJ 
1--..ccc:...._ --! YES 













LINE LEAK IN 
WASTE Hi<J SYS 
• PRESS RELF vlv - OFF 
Doer stops ? 
NO 
4 
LINE LEAKAGE 1N WASTE 





D, c.r stops ? NO. I MESS RELF 
VLV FA.ILED OPEN 
YES 
13 12 • WASTE 1K IN 
v lv - ~ 
NO TE: Prim ond sec 
H20 evop ur.vsobl•. 
NO. 2 PRESS RELF 
YLV FAJLEO OPEN 
YEs 2 
• PRESS 11:ELF vii, • l 
YES 
Oecr slop$ ? 
NO 
5 
NO. 1 PRESS RElf VLV 
FAILED Ol'EN 




N O . lPR.ESS RELF VLV 
FAILED OPEN 
• PRESS RELF ..,Jv - 2 
t--t'f""~ PLUGGED URINE Fil TfR 
YES 
• 
• Orien l SC t<> h.tot ovbd 
vri r,e, dump p«I 
• URINE OUMP - rt dyndgot 
h1, 
Urine O¥bd drQin IIQW 
resume ~ ? 
NO 
6 




ORIN£ HEATER FAILURE 
lnte-ntionol wo ter 
boilinQ 
• PRIM Gl Y EVAI IN TEMP 
vlv -MAX 
NOTE: This is on ol1empt 
to lf"Ointoi11 wo,te tonk. 
quan tity <:90%. 
Change Date ________ _ 
REMARKS 
0 !n<:oming fuel cell water wUI 
e.till p ~ t11t t h ro u gh t hi, leak. 
0 Tbis !..111.n·e le not sed oue 
and wi ll r uuk in appr ox-
m at.ely e.qual quantit i c , bei.na: 
malnuJned in potabl¢ a_n~ 
waste w ater tank•. 
0 .Rc maitdng water 1n pou.Me 
tank m:iy be .ta.vcd by turninJ 
th" HzO/Gt..Y 'f'K PRESS 
R.£0 vlv .. OF£". 
0 Wa t<1r ♦vaporato!"s can be 
uud l)y pcriodic:i.lly 
ope.n.ing the Wol-"1l8 IMk 
i nlet valve for <1-pprox.-
im.U()ly 2 .. .3 minute, until 
th♦ ~vapor ato: wjcke are 
ot.~rratcd. 
W.te:r Une lc:i.kag4 Will 
oc cln- during these pe riodi:;, 
0 Monitol' c;;bln. humid ity. 
Ch Qck fo.r '-1.•.;ner m ct>mrn:i.od 
module. 
0 U,e hh♦l' as, ocia.t(ld wlth 
eilhcr- ..-..cuum d(>anc r or 
!cca.1 co1fl1ater . 
0 Allo"'• t:lme tot' 1.1dnc t~p 
h-eat.,r Oper a.tion . Orie nt 
SC for m•:xlmum t.d♦r-oal 
h♦.u on u:rin e. d ump no:i:xlc 
in atUtnpL to Cle!ar p rob-
ab le ic,: b lock. 
P TobabHity of ,\,l,CCCH 
ver y low. 
0 B.:aucr y vcnu:, (f!cal 
c ani1ter, v;ic:uun , cltan~r. 
(ec:il •tol'illl[C vent, "':i,er 
t.rnke H2 and ◊2 bletd, 
&nd watel' dump cspa-
bilit)· ton. 
0 Loss o/ water dump 
Cflpib ility w ill r..- , 1.1Jt tn 
over p r oa•eur i:i::ition o f 
wat e r •ylltcm if v.•ash) 
ta nk i. , fu ll, ;;ind los.11 Qt 
!ucl cc1h if w:.stc attd 
pon,bl..- tank~ :i r t'c fu l l. 
£ .xc c,• ive n ,A.n1,)11l coMrol 
h-. m:i.x1m11,,~ heat ,ccwl 
odght r h ull in p a.rt:i.ll 
radi ator Crce:i:i njl., 
SM .. 2>,- 1520 








































SMZA-03-SC 101 -(Z) 
APOLLO OPE RATIONS HANDBOOK 
12...1 




Suc:Hon nOC"l'IQI ? 
NO 
• Replace WMS flheo 







Cycle Pl. v•nt rw 





L!J Resell ollit1,1de u•n1'Qt 
relay 10 rewmc PlV 
operol i°" 
I I 
• Pl VC - NORMAL 
Woie, inflow ,top'- '? 
NO 
YtS 
~ lnilow caused by ope,i 
PLY vlv 
PROCEDURE 




2 1 Act\lo te PLVC 
• PI.VC-~ 
il YES ATTITUDE SENSING 
Venlllotion lnc:r? Svl FAILED CLOSED 
NO 
~ PLY FAN FAILURE 
12.J • Pl VENT - Qf!' 
• CA1 PRESS RElf vlv 
(2) -~ 
~ UNCONTROlLABlE 
Wote-f ;"flow st-ops ? 
NO 
WATER INFtOWINT◊ SC 
YES 
w AlttTUDE SENSING 
SWITCH FAILED OPEN 
REMARKS 
0 A,•o.l'.IH:e scc:ond WM!i h,,.,. 
• i11 difMt,tAl(C:d. 
0 Po11tlandtn1 \'~l'lt toWHch 
must be c:yclcd to oU and 
bac.k to high {low) •nyum• 
SC Attitude o:c,ecdi;; 600 
to rc;:11ct the auirudc control 
retay. 



































APOLLO OPERATIONS HANDBOOK 
PROCEDURE 
~ !6' ... . 
W Sifl'IIJhoneoin z I Activote s•c loop YES 
prim ond ~ loop for si1nUhon•ov1 cool loop •ECS IND ~I -~ 
operation? 
operation only tori of Ofte cool 
• GtY TO RAO SEC v lv ... 
loop &hou.ld ~ used. For loe,p 
NatMAL (rod opn) NO byponine rod: 
•SEC COOL LOOP PUMP -• PRIM/SEC Gl Y TO IAD ACl (o, AC2) 
vlv - BYPASS .-mv DISCH SEC PRESS ind -
3 I Oeodivote pr!lfl loop • PRIM/SEC EC-S RAO HTR - >39 p,l 
OFF •ECS RAO S£C HTR .. ~ {rod 
• EVAP HzO CONT PRIM opnl 
vlv - QEf • ~VAi' H:i<)CONTSECvlv .. 
• £CS RAO PRIM HTR - AUTO 
off !c•ntu) •SEC COOL LOOP F:VAP • 
•GLY EVAP STM PJt£SS D!Af 
AJJTO•~ ~ •Gt Y £YAP SOC OUT TEMP • GLY FVAP STM PRESS If o relvm to ptlM ind - :4A-S0,5°F 
I NCR - (NCR. r« 45 sec opm,tlon I, • SUIT HJ EXCH SEC Gt Y vlv -
• ECS Gl Y PUMPS • Qf! dHiN!dpn)Cffd ilill:!(lf,..J 
o s follow,: 
• I Activate prim loop 
• £CS IND sel .. fAlA1 
• GlY TO RAD PRIM vJv -
NORMAL 
• ECS Gl. Y Pt.IMPS .. ACl 
s O•oetivote ,e,c loop • GLY DISCH PRIM PRESS ind -
> 40 ptl 
~ ECS RAD SEC HT!< • Qff • ECS RAD PQIM HTi -~ 
~ SEC COOL LOOP F:VAP • • GLY EVAP IN TEMP - 8!.!J.Q 
~ for •s w: tt.n to • ECS HzO CONT PRIM vlv .. off ,t:ftl'ller} 
6l!IQ. •SEC COOL LOOP PUMP• •GlY £\/AP PRIM O UT TEMP 
off {cs;nter} Ind• ~0-50. 5°F 
• EVAP H20CONl SEC v lv - •SUIT CKT HT EXCH - QJ:i. 
Qff • CAB TEMP - AlJ1Q 
Change Date _______ _ 
0 
REMARKS 
O&N, OS.£, ~nd e.lgna.l 
c o ndUloners !lN: not cold• 
p lat.ed on .9"e'C:Ond.a.ry loop. 
lieage limit. £or this equip. 
ment ill :u1 followa: 
GLN J. <;I hour., ON 
1 1. l hour. OFF 
fPSf, la t.he eritlcal 
G&N unh ) 
~ 20 minutes ON 
30 mlnut~s OFF 
SC 20 minutes ON 
40 minutes OFF 
SM-ZA- lSZS 
Page _ ____ _ 
